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Concrete House 


With Simple Equipment 


The house which is the subject of 
this article is valuable as an illus- 
tration of what can be done with 
concrete by an individual not equip- 
ped with commercial forms, who 
expects to build his own residence 
only. J. F. Hahn,? who has for 
some years been engaged as design- 
ing and constructing engineer on 
various classes of reinforced con- 
crete work, was in the same position 
as many others; he realized distinct- 
ly the advantages of a concrete 
house, yet was confronted with the 
impossibility of securing a favorable 
contract price as compared with 
other materials, owing to the unfa- 
miliarity of most builders with this 
class of construction: 

The house is from the owner’s 


4From Concrete, Jan., 1916, p. 3 
2Civ. Engr., Jackson, Mich. 


plans and was constructed under his 
supervision. It is as shown by the 
illustrations, extremely plain in out- 
line, but it is well proportioned and 
well suited to its surroundings; situ- 
ated on an elevation among stately 
old trees, its simple, strong lines 
stand out in a particularly favorable 
setting. 


The house is 25’ x 36’ in plan, 
the basement height from floor to 
floor is 7’ 8”, the first story 9’ 6”, 
the second story 8’ 6”. There are 
a front porch, a rear porch and a 
sleeping porch. The house contains 
nine rooms and a bath, besides sthe 
basement and the attic. As will be 
seen by the plan, the living room and 
the dining room occupy the entire 
front. In the living room is a con- 
crete brick-faced fireplace. The en- 
trance is protected by a vestibule. 
At the rear of the first floor are the 
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library, the sewing room and the 
kitchen. 

The second floor provides four 
bed rooms and a bath room. Ample 
closet room is provided, including 
two linen closets. From the hall 
access is provided to the sleeping 
porch at the rear of the house and 
to the attic, which contains a large 
amount of storage space and could, 
if necessary, be divided into three 
sleeping rooms. The basement is 
subdivided by concrete partitions 
which support the main partitions 
and the first floor. Aside from the 
usual space for heating plant and 
fuel storage, there are a good sized 
laundry and a store room in the 
basement. 


CONCRETE 


Concrete was of bank-run gravel 
with the larger stones removed. A 
considerable amount of the gravel 
was found at the excavation and was 
used in basement walls and the first 
floor. This reduced the cost of gra- 
vel to about 85 cts. per cu. yd. for 
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the entire building: Cement’ was 
used to the amount of about 175 
bbls. and cost $1.50 delivered at the 
job. A continuous mixer was rented 
for the work. 

All concrete above the basement 
walls was mixed approximately 
1:414, cement and pit-run gravel. 
The concrete was very dense and 
practically waterproof. 

Reinforcing—The walls were re- 
inforced horizontally with %¢-in. x 
3£-in. twisted bars 16”, 0. c. and 
the same size bars were placed 
around openings. 

The reinforced concrete floors are 
supported on concrete bearing walls 
except for short spaces carried on 
girders as shown on the plans. The 
floor slab was reinforced with square 
twisted bars of size and spacing 
shown. 

Forms—The wall forms for the 
superstructure were sectional, 2’ 6” 
high, made of 3-in. x 10-in. boards 
nailed to 2-in. x 4-in. pieces at 
about 2-ft. 6-in. centers: Inside and 


outside forms were held in place by. 


54 ¢-in. bolts and spreaders. The in- 
side of the outside forms was covered 
with a cheap grade of 2-ply roofiing 
felt having a rough grained surface. 
The roofiing felt was used to avoid 
the smooth, glassy surface charac- 
teristic of concrete where smooth 
wood or steel forms are used. The 
paper also served as a gasket be- 
tween the forms and the concrete 
wall previously built and in nearly 
all cases the form was watertight 
and made a joint that is barely no- 
ticeable. After the concrete work 
was finished, the forms were taken 


8Mich. Portland Cement Co., Chelsea, Mich. ; 
Peninsular Portland Cement Co., Jackson, 
Mich. 


apart, the boards were used for roof 
sheathing and the 2-in. x 4-in, pieces 
for fillers in second floor partitions. 
The rafters and the second floor ceil- 
ing joists were used for supporting 
floor forms and for staying. In this 
way all the lumber that could be 
charged to forms is the waste from 
cutting, which did not exceed 500 bd. 
it: 

Handling Concrete—The concrete 
was handled by hand and no hoist- 
ing equipment or runway was used. 
As the concrete was poured in sec- 
tions about 30” high, the first sec- 
tion was easily handled with buckets 
from the ground. The second sec- 
tion was poured by a man standing 
on a portable platform who took the 
bucket as passed to him from a lab- 
orer on the ground. The platform 
was moved along as the forms were 
filled. The same procedure was fol- 
lowed by adding an additional man 
for each rise of the forms, up to 
the second floor, when the material 
was hoisted to the second floor by 
three men at the rear porch and the 
procedure was repeated. While this 
may seem a crude way of handling 
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the concrete, when! one considers the 
very small quantity that is required 
for a 6-in- wall ,30” high, allowing 
for openings, and that this was an 
isolated job which would not war- 
rant an investment for staging 
equipment, it will be found that this 
was probably as economical a pro- 
cedure as could have been followed. 
The light mixer used was easily 
moved from one side of the house 
to the other so that the concrete had 
to be carried a very short distance. 

The first story required two days 
to set up forms and pour the con- 
crete for each section, thus requir- 
ing 8 das. to build a story height. 
The work was done by a superin- 
tendent, one carpenter and two lab- 
orers for the first two sections, three 
for the third and four for the 
fourth. It required 6 hrs. to 7 hrs. 
to set up the forms and 2 hrs. to 
3 hrs. to fill them with concrete. 
The work was so arranged that all 
forms were filled at the end of each 
day. This part included the con- 
crete partitions. 

The second story walls without 
partitions were built in 4 das., or 
at the rate of; a section per da. To 
pour the concrete an additional lab- 
orer was employed for each addi- 
tional section in height. The addi- 
tional laborer was used only a few 
hours.each day while pouring con- 
crete, the local labor situation per- 
mitting this arrangement. 


SURFACE TREATMENT 

The forms, covered as previously 
described with roofiing paper, did 
not leave the surface in a glassy con- 
dition and there was comparatively 
little streaking from leakage. While 
the house looked rather spotted at 
first, two years’ exposure to the 
weather has evened up the color to 


a remarkable extent and the surface, 
which is practically as left by the 
forms, is far from unattractive. It 
has a sturdy individuality; it is an 
honest expression of an honest ma- 
terial and will continue to grow more 
attractive as the years pass. 


ROOFING 


The roof frame is of wood and 
in it were utilized the plank which 
had been serving throughout the job 
as staging and supports for floor 
forms: Practically every scrap of 
lumber could be used in sheathing 
the roof, so that there was very 
little waste. As roofing tile was to 
be used the roof was prepared by 
covering with waterproof paper 
which was held on by lath running 
up and down the slope of the roof. 
These laths also act as furring 
strips for horizontal l-in. x Q-in. 
strips to which the tile are secured. 
The tile were made on a Brock roof- 
ing tile machine,* which is a simple 
piece of equipment consisting main- 
ly of an arrangement for molding on 
pallets which give the proper shape 
to the bottom of the tile and a 
troweling member running on guides 
which trowels and gives the proper 
form to the top surface. The tile 
were first made to an approximate 
shape and then a surface coating of 
red iron oxide was sieved over them 
and the troweling finished. This 
gives a very good color which seems 
to be fully equal to that of the burnt 
clay tile, while irregularities in plac- 
ing the color give variety in the 
depth of the shade which results in 
a very pleasing roof. It is interest- 
ing to note that the tile were made 
and placed on the roof at about $12 
per square. 


CONSTRUCTION DETAILS 


Fortunately the mistake was not 
made in this house of attempting to 
secure a dry and thoroughly insu- 
lated building by means of a single 
concrete wall and _ provision was 
made for furring and lathing. This 
is done as illustrated in the sketch, 
by tacking V-shaped strips to the 
forms at proper intervals, to which 
vertical furring strips were after- 
wards nailed. The concrete parti- 
tions and first floor ceiling were not 
lathed, but the plaster was applied 
direct, with entirely satisfactory re- 
sults. Considerable thought was ex- 
pended upon a proper window frame 
detail which should be simple and 
entirely weather tight, yet which 
could be used readily with a 6-in. 
wall and not interfere with the 
forms. The result of Mr. Hahn's 


*Brock Bros., St. Louis, Mo, 
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work is shown in an accompanying 
detail. Study of the detail will 
show that the jamb, headpiece and 
sill could be separated from the 
rest of the frame and readily re- 
placed. A false jamb was used out- 
side, as shown, to act as a form for 
the concrete. This was, of course, 
removed and a staff bead put on 
after the forms were removed: Each 
frame was set assembled complete, 
then the jambs were match marked, 
numbered and taken off until the 
concrete work was complete. It will 
be noticed that this style of frame 
provides not only an airtight joint 
and a form for the concrete, but also 
suitable nailing for the interior trim. 
The porches are of concrete, poured 
in forms, but the panels in the rear 
porch are of stucco on ribbed metal 
lath over sheathing. The floor and 
roof of the sleeping porch are of 
poured concrete. The roof is col- 
ored with red .oxide to match the 
roof tile; the iron oxide was troweled 
in as with roofing tile. The con- 
crete sills were cast in place in suit- 
able spaces left for them, it being 
considered easier to do this than to 
take care of the complications sills 
would involve in the form work. 
The chimney is of concrete, poured 
with the house and provided with 
square vitrified. tile flue lining. The 
use of concrete has been extended 
to all the surroundings of the house, 
as will be noted by the long flight 
of concrete steps, the retaining wall, 
sidewalks and even the concrete lawn 
roller and T-shaped clothes line post 
which can be seen by close inspec- 
tion of Fig. 2. 


INTERIOR FITTINGS 


The finished floors are of oak and 
yellow pine, nailed to 2-in. x Q-in. 
sereeds laid directly on the concrete 
sub-floors, except in the vestibule 
and the toilet room, where ceramic 
tile floors are used. All partitions 
not indicated as being of concrete on 
the plans are framed of wood in the 
usual manner. The trim on the first 
floor is of oak of a plain and taste- 
ful design and the second floor rooms 
are finished in yellow pine, enam- 
eled, and birch mahogany. A va- 
cuum vapor heating plant has been 
installed, which, together with the 
concrete construction, has reduced 
very considerably the fuel required 
for heating. 

The kitchen and the laundry are 
piped with gas and in the laundry 
is installed a Diehl automatic water 
heater which supplies hot water at 
all times to laundry, kitchen and 
bath rooms. The house is lighted 
by electricity and gas. The plumb- 
ing consists of toilet on the first floor 
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and bath room on the second floor, 
with the usual equipment of kitchen 
plumbing, and an automatic: soft 
water pump in the laundry. A 
clothes chute communicates between 
the laundry and each floor- 


COST 


In estimating the cost, the owner’s 
time as superintendent is included at 
$4.00 per da., but no contractor’s 
profit is added in the total cost, al- 
though it is figured on certain parts 
of the work which were let out on 
contract. It may be added, however, 
that this work was done at an excep- 
tionally favorable time and that the 
figures obtained from contractors 
were probably unusually low. The 
notable feature of this work is that, 
in spite of the fact that this was an 
isolated building, erected by work- 
men who had had little or no previ- 
ous experience in this class of work, 
a fact which was, to a certain extent, 
offset by favorable prices for mate- 
rials and favorable labor conditions, 
the cost of the concrete work, which 
includes the basement and entire 
structural part of the house, came to 
slightly more than $1,000. The re- 
mainder of the cost went into wood- 
work, millwork, plastering and ac- 
cessories which would necessarily be 
figured at the same cost in any kind 
of house. It is evident, therefore, 
that not only this concrete house has 
not cost more than other types of 
structures, but in all probability Mr. 
Hahn has actually effected a saving 
over any other material. He has a 
house which will require no upkeep 
for years to come, which removes to 
a large degree the fire hazard as 
evidenced by the lower insurance 
rates, which is more easily heated in 
cold weather, yet is cool in the heat- 
ed season, and which will continu- 
ally become more in harmony with 
its surroundings as the years pass. 


Cost Data 
Excavation contract ....... $ 40.00 $ 40.00 
Cements cies. sncicissuete sits 266.64 
GravelVand Sands. «iiss cents 116.10 
Ste elad occ. sherecorai sen cteleleiee euler 79.85 
Mixer (rental) geyser yee 20.00 
Labor on _ concrete and 
LOTS Waste ielora specs, oivie eesVeneleraie 578.00 
Total concrete cost..... 1,060.59 
Roof tile and sheet metal 
CONntracta ace matsiis reer. 236.00 
Plastering contract ........ 228.30 
EXUMbeI Fae eiercine ciseiieitersionts 528.19 
Mi WOK set ievetele ereleieis eur eves 158.49 
Carpenter labor % ccc. 6 ses 420.44 
Total lumber and car- 
Penterwery. owiermem errs 1,107.12 
Hardware, rough and _ fin- 
AS WOG are lecssoists)ole.olsvaverersrerel ste 93.43 
Plumbing contract ........ 308.00 
Wleatine e planters certs cies 336.83 
Painting (does not include 
wails where left white).. 183.45 
Electric light wiring and 
AXtULeS cent csmloe cise 108.40 
Hardware, heating, 
plumbing, light and 
Painhivew wanes cisieces: 980.11 
Incidental mason supplies. . 56.54 
Miscellaneous labor ....... 28.02 
$3,736.68 
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Thin Stucco Finish on Garden Walls 
and Buildings Near Middleburg, Va." 


(ConTRIBUTED ) 


In the mind of even the layman 
who has watched the construction of 
a house of reinforced concrete, there 
is no question of concrete’s superior- 
ity as a structural material, but we 
must recognize the fact that if the 
reinforced concrete house is to take 
the place which it deserves in the 
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building world a radical change must 
be made in its appearance and exte- 
rior treatment. 


The demand is for 
workmanlike surface as it comes 
from the forms, and the writer 
wishes to acknowledge frankly that 
with the usual methods this has 
seemed almost unattainable. 


a finished, 


Fics. 1 ann 2—G. Gornon Massey Resi- 
DENCE oF Pourrp Concrete at MIppLE- 
Bure, Va. Devan, or Stucco (AREA 
Suown, 2/3 se. rr.) av Lerr 


We can theorize on the artistic 
side and argue that the exposed ag- 
gregate is the true concrete surface, 
or we may satisfy ourselves with the 
reasoning that the form marks 
should remain and show, being nat- 
ural to this way of building, or we 
may go further and use a tooled sur- 
face. But while these wall finishes 
may be excellent for some types of 
houses, I believe that all builders 
who have tried these methods of fin- 
ish know the difficulties encountered 
and have often themselves been dis- 
appointed in their results obtained: 


Stucco and rough-cast surfaces 
seem especially suited to concrete 
buildings and offer great artistic 
possibilities, but in many instances 
in which this material has been ap- 
plied in the usual way, the stucco has 
come loose and peeled off, and it is 
generally considered difficult to ap- 
ply stucco over concrete so as to pro- 
duce a good, permanent finish. 


It is a common saying in these 
times that while a man is saying that 
a thing cannot be done he is quite 
likely to be interrupted by another 
man doing it, and this is true in 
stucco over concrete, and “the man 
who made it stick“ is none other than 
a Virginia builder operating in a 
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Fics. 3 ann 4—A Garpen Watt or ConcreTE wiTH Siap-pAsH Srucco Finish AND AT THE Ricur Ecc-Sueit Frxisa AND A 


SEcTION OF UNFINISHED WALL. 


Tue Srucco 1s 44.” Tick (AverAce) anp Cost 15 Crs. Per Sa. Yo. ror Marertan ann Lazor 


A feature of this finish and in practically all of the other stucco finishes put on under Mr. Haga’s direction is in the fact that 


workmen are not permitted to “fuss” with their work. 
But that is what is done on nearly all of the Haga work. 


one free stroke and then let it alone. 


It has been very hard to get them to press on the stucco firmly with 


In Fig. 4 the holes where the 


spacing rods for the steel form sections were driven out have been pointed and the surface is ready for stucco 


rural section of Landam Co., 12 mi. 
back from the railroad. 


The work of C. H. Haga is illus- 
trated and described on other pages 
but up to the time of his death early 
in 1915 his work constantly increased 
in scope and, while he started in the 


construction of small cottages and - 


farm buildings, the Haga-built 
houses are established as a standard 
for the entire section and sought for 


-by rich and poor alike, not because | 


they are cheap, but because they 
were the best that money could buy. 
The fine exterior finish and conse- 
quent attractive appearance are not 
‘the least of the reasons for this phe- 
nomenal success. 


To obtain straight, smooth walls, 
as well as for economy in erection, 
Mr. Haga has used on all this work 
one of the standard makes of 
pressed steel wall forms,’ equipment 
which he has already used over hun- 
dreds of times without apparent 
damage. 

On the first buildings he was care- 
ful to have the stucco applied while 
the walls were green, but in the later 
buildings he has found this precau- 
tion unnecessary and often the stucco 
has not been put on until months 
after the walls were up. At first 
the wall was roughened to give bond 
but this was also found to be unne- 
cessary, and the finish was applied 


2Morrill System 


s 


on the smooth surface, just as left 
by the steel forms. Work of this 
sort has been done at all seasons of 
the year except in the dead of win- 
ter 

To test the bond the writer has 
tried to remove the stucco in several 
places on the various buildings, but 


‘invariably the chisel takes a part of 


the concrete off with the finish, show- 
ing a perfect bond. It is hard to 
account for this except by the fact 
that the coat is put on only 14” to 
V4,” thick and does not act in the 
same way as a heavy thickness of 
stucco. 


First, the wall is thoroughly 
drenched about an hour before the 
work is applied and again immedi- 
ately before the work is started. 
White or gray Portland cement is 
used with clean sand or stone dust. 
It is applied with a steel trowel but 
great care is taken not to touch the 
work after the first stroke. This 
gives that free, almost careless ap- 
pearance so characteristic of the best 
Italian stucco finish, and the walls 
have a uniform, workmanlike ap- 
pearance, yet show great variety, as 
no two spots are alike. 

The stucco mix is 1 part cement to 
1 part sand or crushed stone, with 
10% by volume of hydrated lime 
added: In warm weather the stucco 
is sprinkled and kept damp until it 
has set up quite hard. Coloring mat- 


ter, when desired, is mixed in the 


mass but enough is mixed dry for an 
entire side before the work is start- 
ed. The work is done by plasterers. 
The cost of the material with white 
cement is a trifle less than 6 cts. per 
sq. yd., and the labor cost is about 
9 cts. per sq. yd., so that the total 
cost of this attractive finish has aver- 
aged only 15 cts. per sq. yd. 

One of the advantages of the 
rough surface is that any slight im- 
perfections in the wall or stucco do 
not show and in one of the buildings 
an extra rich mix was used in the 
stueco and it was applied in hot 
weather. 

Much of the work on the various 
buildings has now stood perfectly 
for nearly 3 yrs., and shows no de- 
fects and seems to be as hard -and 
permanent as the wall itself. 


When using wheelbarrows as a 
unit of measure, they should be 
brought to a level when filled; a 
small top on the wheelbarrow load 
looks like a small matter, but may 
in fact mean a material decrease in 
the proportional amount of cement. 
Wheelbarrows containing the requir- 
ed amount when level full can eas- 
ily be obtained. Bottomless boxes 
made to set in the wheelbarrow can 
also be used to measure the materi- 
als correctly. 
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Fic. 1—Reswence or L. WitiiAms at Waco, Texas 


Concrete, Boulders and Casements, 


Features of Waco House’ 


The belief that still lingers in the 
minds of many otherwise well in- 
formed persons, that a concrete 
house must be of stern and forbid- 
ding appearance, would be forever 
dispelled by a visit to the residence 
of L. Williams at Waco, Tex. 

This attractive residence, which 


was designed by Edward H. Reed’ 
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and built by Harris & Hewitt,’ is 
far from looking severe or cold. Its 
cost was moderate. The plans show 
a basement, which contains a large 
den in addition to the rooms for the 
heating plant. The first floor pro- 
vides large living room and dining 
room, reception hall and kitchen. On 
the second floor are three bedrooms, 
a sewing room and a bathroom. 


CONSTRUCTION 
The walls are of hollow mono- 
lithic concrete construction from 


basement to roof. They were con- 
structed without forms with a hollow 
wall machine.* This machine con- 
sists essentially of a box-like piece 
of equipment about 5’ long provided 
with a collapsible core and in use 
is placed in position on the footing; 
then the wall chambers are filled 
with concrete of just such consist- 
ency that it will not sag when the 
machine is released. Having filled 
the machine, a single movement of 
the lever releases it from the wall 
and it is instantly pushed ahead and 
again filled. This operation is re- 
peated around the wall, when it is 
generally found that the first’ course 
has hardened sufficiently to bear the 
weight of the light machine and an- 


other layer can be immediately 
placed. Suitable provision is made 
for reinforcing and for placing 


window and door frames and for all 


*Contrs., Waco, Tex. 
‘Van Guilder Hollow Wall Co., Rochester, 
Ne eXs 


other construction details. |The 
walls as left by this process are 
rough, no attempt at finish being 
made during their construction. 
They are, however, an ideal surface 
for the application of plaster and 
stucco. 

The exterior of the house is fin- 
ished in Portland cement stucco and 
the interior is plastered direct to the 
concrete wall, without fear of damp- 
ness, owing to the double construc- 
tion. 

The builders have itemized the 
cost of the house, exclusive of the 
slate roof and oak floors, which 
were furnished under separate con- 
tracts. These costs are based on 
the following wage scale: Plaster- 
ers, 8714 cts. per hr.; painters, 50 
cts. per hr.; laborers, 25 cts. per 
hr.; carpenters, 50 cts. per hr. 


DetaiLs' or Cost 


EXCavatingcccwarderesicllenemeen terre $ 258.40 
Concrete walls and footings......... 1,088.80 
Brick and cobble stone.............. 500.00 
Plaster, stucco and concrete floors... 1,402.00 
Tile for bath TOOM sr sie cies ole teres 54.00 


Tron 
Miibenl coecceoomoubs nboobododoCROoDD 
Tinteands heaving voccctstercltesis crete 
le Ghaeh ine pemonocammeccadto.cbod depcs 
Labor on carpenter work 
Mill work and labor..... : 
LMmMberys >. eoccer renee tose isioee 
Painting 
Plumbing 


$9,588.20 


The concrete house has great pos- 
sibilities because with known meth- 
ods, the concrete house, large or 
small, can compete in cost with oth- 
er structural materials, value for 
value, and while concrete properly 
erected does not suffer by compari- 
son in appearance and while concrete 
possesses advantages in permanence, 
insulation, ability to use local ma- 
terial and in fire protection, which 
are denied competing materials, still, 
in spite of this, the CAN in this pos- 
sibility comprehends vastly more 
knowledge among architects and 
builders of concrete and how it 
should be handled. They have wres- 
tled with the problems of big build- 
ing construction and in large meas- 
ure solved them. There are big re- 
wards for builders who will so wres- 
tle with the problems of house con- 
struction. 
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Fic, 4—Srconp Froor Pian, Waco, 
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Interesting Residence on Watchung 
Mt. Has Features of Concrete’ 


Features of the residence of Louis 
K. Hyde at Plainfield, N. J-, as de- 
signed by Franklin B. Ware and 
Arthur Ware, architects, N. Y. C., 
involve the use of concrete in several 
very interesting ways. The house 
was built on top of Watchung Moun- 
tain and in preparing the site and 
the excavation there was excavated 
a large amount of rock which was 
crushed and used in the concrete. 
The hauling problems, otherwise, 
would have made the cost of build- 
ing materials excessive, because of 
a haul of several miles up the moun- 
tain side. 


The accompanying illustrations 


give an idea, not only of an inter- 
esting -plan, but of very attractive 
details in many respects. The con- 
struction is fireproof, all the foun- 
dation walls being of concrete, the 
upper walls of tile and the floors of 
reinforced concrete. The finish out- 
side is of stucco of a most pleasing 
texture. The floors are of heavy. 
construction, using heavy Clinton 
wire’ and rod reinforcing and, as no 
cinders could be had without an un- 
usual haul, the stone which was ex- 
cavated on the site was used in place 
of cinders. 

In the garage, in the stables in 
connection with the residence and in 
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the entire attic, which is given over 
to the use of children for a play- 
room, there is a smooth granolithic 
finish. 

The stucco was put on in three 
coats, the finishing coat being a mix- 
ture of white Atlas cement® and 
white Lakewood sand, dashed on. 

A great deal of concrete trim was 
used for the brackets under the roof 
rafters and for brackets supporting 
flower boxes and for all window sills, 
cornices, porches, porticos, copings 
for service yard, ete. Concrete trim 
was also used for the mantels, one 
in the entrance hall and one in Mr. 
Hyde’s den and a cast concrete foun- 
tain in the breakfast room. Models 
and molds for all of the exterior 
cast concrete trim were made in N. 
Y. C.* and shipped to the site, where 
the actual casting and curing was 
done. Tooling and also other fin- 
ishing work was done after the work 
was in place. Casting the exterior 
trim at the site saves a great deal, in 
view of the peculiar hauling prob- 
lems. The molds for the work being 
comparatively light, were cheaply 
shipped, and many of them were 
used repeatedly.. The interior con- 
crete trim, including the mantels® 
and the fountain,® were made in N. 
Y. C. These are in reproduction of 
antique stone, the fountain being of 
a lighter finish, intended to blend 
nicely with the sutcco surface of the 
walls. 

The finish of the attic is really a 
feature of the house. It is well 
lighted from two ends and it was 
decided to utilize the entire area for 
the children. Because of this it was 
desirable to make it as nearly inde- 
structible as possible. The floors are 
granolithic and the walls and ceil- 
ings also have a smoothly finished 
Portland cement surface. All cor- 
ners and angles are rounded and 
there seems to be absolutely nothing 
in the entire room either to chip or 
to wear out. These concrete sur- 
faces were finally painted with a 
light tone gray-green cement paint 
in order to give more light. 

The house is very complete 
throughout. Besides the two plans 
shown there is a very complete base- 
ment and a full third floor, besides 
the attic. 

In connection with the grounds 
there is a tennis court constructed of 
reinforced concrete on a solid stone 
foundation. This stone foundation, 
however, is natural to the site. The 
court was constructed very much as 


3Atlas Portland Cement Co., N. Y. C. 
*Rochette & Parzini, N. Y. C. 
5Jacobson & Co., N. Y. C. 

6Erkins Studios, N. Y. C. 
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Axove, Concrere Firepirace ENTRANCE 


Hatt or Louis K. Hype Resmence. 
Av Lert, Fireprace ix Mr. Hyonr’s 
DEN 


the court are electric light reflectors, 
so that tennis can be played at night 
as well as in the daytime. In the 
winter time this court is flooded in- 
side the copings and it has already 
been used successfully as an ice 
skating rink. 


A Slogan for a House-Build- 
ing Specialist 


It would seem that having built 
two or .three attractive, moderate- 
priced houses a builder could, by 
seeing to it that his name was as- 
sociated with the idea of good ser- 
vice—work well done—an eye to the 
owner’s interest and all the other 
things that are understood by the 
term good service, build up a spe- 
cialist’s business in a line on which 
his name — by advertising — would 
signify something. A ‘builder who 
followed such a course should not 
fail to have his name permanently 
and continuously associated with his 
work. Let that name stand so un- 
mistakably for a certain kind of 
work, that work and name become 
associated. The foundation for such 
a plan of campaign is in a few jobs 
particularly well done—a few satis- 
fied owners. Let the public learn 
such a slogan as this: “Smith-Built 
Concrete Houses—for Permanence.” 


Getting a fireproof house for per- 
manence and comfort at a cost little 
or no more than the cost of inflam- 
mable construction which requires 
continuous expenditure for upkeep 
depends chiefly upon the ingenuity 
of architect and builder. There are 
accounts in this book of the exer- 
cise of such ingenuity. Common 
knonledge of the methods by which 
low-cost concrete houses are produc- 
ed does not exist in the sense that 
there is a great deal of common 
knowledge of carpentry and mason- 
ry methods. Ingenious individual 
builders—frequently building houses 
for themselves in dull seasons—are 
gradually adding to the store of 
knowledge. 
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Eight Years of Nature’s Work on Con- 
crete House at South Orange, N. J.’ 


Three illustrations of the home of 
Albert Moyer, at 324 Ridgewood 
Road, South Orange, N. J:, are 
shown at this time, not because the 
house is new, but because it is rela- 
tively old among concrete houses. 
It was built in 1907 and is a most 
interesting example of the way in 
which a concrete house, when care- 
fully built, fits into a landscape and 
comes in time to furnish a beautiful 
background for the draperies of na- 
ture. 

The walls are of solid concrete 
and are not faced, as might be sup- 
posed, but are of like quality of con- 
crete throughout. The aggregate 
was carefully selected to give a cer- 
tain effect in the finished work and 
instead of having a plaster or a 
stueco surface the concrete was 
scrubbed and cleaned to expose the 
aggregate immediately after the re- 
moval of the forms. This concrete 
was composed of 1 part cement, 3 
parts limestone and white marble, 
the size of sand, and 1 part °4-in. 
trap rock, giving a good color va- 
riety. There is a great deal of ex- 
terior tile decoration which, however, 
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is unobtrusive, as the colors of the 
tile inserts are primitive, pastel 
shades in low tones. All the tiles 
were hand-made and were burned in 
a primitive manner. The lines of 
the house are very simple, almost 
severe, yet this severity of line is 
fully compensated for by the rich- 
ness of the entire concrete surface, 
and now after the lapse of a num- 
ber of years it is further enriched 
by the shrubbery and the vines. 
The house is 42’ wide, not includ- 
ing the loggia, and 55’ deep. The 
windows are casement made, with 
English leaded glass. The roof is 
of Japanese pan tile, run of kiln, 
and some of the tiles are smoky red, 
others salmon, and all the various 
shades are mixed together, giving a 
most pleasing result. The archi- 
tects are Tracy & Swartout, N. 


Boag er 


Wood forms are sometimes lined 
with sheet metal or canvas to pro- 
duce an even surface. 


Salt should not be used in con- 
crete where efflorescence or discolo- 
ration would be objectionable. 


Sack Sense 


A sack that carries its contents 
from the mills of the manufacturer 
to the ultimate purchaser, that is 
properly untied, that is kept clean 
and dry, that is not used as a coy- 
ering for concrete nor as a_ tool- 
chest, nor as a knee, foot or back 
protector, nor as a hod-pad, nor as 
a shoe cleaner and that, having thus 
once served its legitimate purpose, 
finds its way back to the mills of 
the manufacturer within a reason- 
able length of time—such a sack is 
again available for use and is worth 
the sum of 10 cts. 


A sack that, upon its arrival at 
the job is opened with a shovel, that 
is used to plug holes in the water 
barrel, that is used as a sun-shade 
for concrete in summer and as an 
overcoat in winter, that likewise 
serves as a workman’s apron or tool 
receptacle, and that is commissioned 
for other miscellaneous purposes just 
because it is handy, that becomes 
dirty, wet and even torn in places— 
the value of such a sack has reached 
the zero mark and, consequently, the 
needless labor of collecting, sorting, 
counting, bundling and tying sacks 
so improperly used should be avoid- 
ed and the freight on their return 
saved by the man who purchased 
and used the cement.—Dealers’ Rec- 


ord. 


CONCRETE HOUSES 15 


Bc Brie 
PEN sven aero 


Sige sreity 
eau Toe 


ee 7. ee a 
Two Views, Concrete Ruswence or Arsert Moyer, 8 Years Arrer Construction 


16 CONCRETE HOUSES 


0 


RESIDENCE OF WitniAmM E. ScHULZKE, ARCHITECT, 
Mourne, Inninois. Srucco on Merran Latn, 


RESIDENCE AT New CaANAAn, ConNeEcTICUT, OF WILLIAM 
A. Bortnc, Arcurrecr, New York Criry. Povurep 
Concrete Wirn Concrete Fioors. 


Attractive House 
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of Stucco on Frame 


Built for an Architect! 


| QDMNG \KOOT 


Fic, 1—Frioor Prans, Wiruiam H. Scuvrzxa House, Morne, Ii. 


(See illustration from photograph on opposite page) 


The house which William E. 
Schulzke, architect at Moline, IIL, 
built for his own occupancy is shown 
in some of its interesting features 
in the accompanying illustrations 
from the architect’s drawings. An 
illustration from a photograph show- 
ing the completed work is repro- 
duced on another page. 


It is a stucco house on wood frame. 
A heavy waterproof building paper 
was placed over the sheathing, then 
2-in. by 2-in. furring strips were 
put on 12” 0. c. The metal fabric 
is 24-ga., painted, ingot iron, ex- 
panded metal. On this three coats 
of stucco were applied. The first 
coat is put on thin to get a perfect 
key over the lath. 


The second coat is a thin coat of 
cement plaster, and over this is 
placed a waterproof stucco thrown on 
with a paddle. This waterproof stuc- 
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Fic, 3—Roor Derarzs, ScuutzKe House 


co is a commercial product made 
with crushed stone and waterproofed 
white Portland cement.? | Mr. 
Schulzke says that the waterproofing 
is important in the stucco work be- 
cause experiments have shown him 
that constant wetting and drying in 
ordinary cement stucco soon disin- 
tegrate it and cause trouble. Mr. 
Schulzke is a strong believer in the 
2-in. by 2-in. furring trips rather 
than the thin furring strips in which 
dependence is placed on the build- 
ing paper or the sheathing coming 
closer to the metal lath to key the 
plaster. He prefers to cover his 
lath by a careful application of the 
stucco and to have additional air 
space which the 2-in. by 2-in. strips 
afford. He breaks up these air spaces 
by having occasional headers run 
across in the height of the work so 
as to stop the circulation of air. Mr. 
Schulzke says that the house is very 
comfortable both in winter and in the 
summer months. 


Mr. Schulzke’s house is very com- 
plete in many respects, although he 
plans an addition to give him a li- 
brary and additional bedroom space, 
bath room and servant’s room. The 
house is equipped with a vapor heat- 
ing system and is piped for a vac- 
uum cleaning plant. One ingenious 
device is in connection with the win- 
dow boxes, which are watered by a 
pipe controlled from inside of the 
house. The house as it stands, the 
architect reports, cost $6,500. 


2Beder Woods, Moline, Ill., using Medusa 
cement of Sandusky Portland Cement Co., 
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Concrete Surfaces of Se- 
lected Aggregate 


The illustrations give a suggestion 
of the pleasing results gained by the 
use of aggregates of selected colors 
exposed by brushing the concrete be- 
fore it is too hard. Note the varied 
textures obtained by different sized 
grains. 


Where under surfaces of slabs are 
to be plastered, a scattering of 
coarse sand or fine gravel on the 
forms will result in a surface in- 
suring a better bond. 
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Fic. 1—Two-Famity Concrete House 


Typical Two-Family House Complies With 
Salem’s Strict Building Code’ 


By C. D. Gitserr? 


A conflagration of the propor- 
tions of that at Salem, Mass., turns 
the attention of the home builder 
to fire-resisting materials. © Salem 
has “come back” in a way that re- 
flects credit on her people. Needless 
to say, the present building code 
provides rigid restrictions designed 
to prevent the spread of future 
fires. Some of the provisions re- 
specting residence construction are: 

1. The abolition of shingle and 
composition roofing, with the re- 
quirement that all cornices and dor- 
mers shall be covered with fire-re- 
sisting material. 

2. Provision for exceptionally ef- 
ficient fire stopping of frame walls 
‘and partitions. 

3. Provision for ample stairways 
and. insulation of heating apparatus 
and chimneys. 

While the provisions adopted by 
the building commission seem to 
some to work hardship, a study of 
modern building materials and meth- 
ods has demonstrated that the com- 
paratively small outlay required to 
comply with the law is really an 
economy due to greater permanency. 

The result of forced building op- 
erations and the efforts of those in- 
terested in furnishing building mate- 
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rials was to give the people of Salem 
an unparalleled opportunity to study 
modern construction materials. A 
trip through the city reveals almost 
every type of residence construction. 
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GENERAL FEATURES 


The house described in this article 
contains a number of interesting 
construction details. The outer 
walls are of concrete of what has 
become popularly known in Salem 
as thermos bottle construction. This 
consists of double reinforced con- 
crete walls separated by a 21-in. 
air space erected with a hollow wall 
machine,’ but the interior is of frame 
construction. The front and the rear 
porch are of concrete. The cornice 
is of stucco on metal lath, the roof 
structure of slate on frame. The 
chimney is of concrete with a square 
vitrified clay flue lining. 

An inspection of the plans will 
show that the house is a typical two- 
flat building, each flat containing 
five rooms and bath, while provision 
is made for two extra rooms and 
storage space in the attic. The 
house is equipped with a steam heat- 
ing plant, the owner heating both 
flats. Electric lights are used and 
gas is piped to the kitchen, although 
provision is also made for a coal 
range. The floors and the trim are 
of selected North Carolina pine. 


CONSTRUCTION 


As this house was built on the 
site of a burned structure there was 
a considerable amount of stone from 
the old walls available in the exca- 
vation. It was decided, therefore, 
to make use of these stone and the 
old walls were tumbled into the mid- 
dle of the cellar and the excavation 
trimmed to a proper size. The first 
floor joists were utilized as forms 
and set up one plank high at a time 
around the excavation. Concrete was 
then deposited back of the forms 
and the stone were carefully bedded 
in the concrete. Other planks were 
added as needed until the stone 
available was entirely used, which 
made a solid wall 2’ wide at the base 
and about 3’ high. On top of this 
rather massive footing the double 
wall construction was started with 
the hollow wall machine. <A 4-in. 
inside wall and a 6-in. outside wall 
was used for the remainder of the 
basement so as to provide a water 
table (Fig. 3). When doing this 
part of the work, owing to the stone 
piled in the cellar and to obstruc- 
tions on the surface of the ground, 
it was impossible to handle con- 
crete by means of wheelbarrows. A 
wire cable was therefore hastily 
rigged over the excavation as a min- 
iature cableway system and heavy 
galvanized buckets attached to the 
trolley were readily carried practi- 
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cally to the point at which the ma- 
terial was to be deposited. The nat- 
ural sag in the cable was generally 
sufficient to carry them to the re- 
quired position. Provision was made 
for placing the floor joists by means 
of block temporarily placed in the 
wall and the first floor was put in 
position immediately on completion 
of the basement. From this point 
the concrete walls were in two 4-in. 
sections. 


HANDLING CONCRETE 


Concrete for the first story was 
handled by means of a runway by 
which it was wheeled in pails to the 
floor and passed to the staging, to 
be placed in the walls. On this class 
of work it is found that it is cheaper 
to handle concrete in buckets than 
to provide the necessary runways 
for wheeling small quantities widely 
distributed. After the first floor was 
in, a wire cable was rigged from the 
mixer over an A frame on the second 
floor and three buckets hoisted at a 
time by means of a small gasoline 
hoist which was a part of the mixer 
outfit. The building was staged by 
means of 3-ft. saw-horses, substan- 
tially made, and these were used 
again on subsequent work. The sec- 
ond stage was provided by means of 
‘extensions which were put on the 
horses and made secure by means 
of ‘light stays. This arrangement 
permits rapid and very economical 
work. The second staging is high 
enough to complete a story height. 

Concrete Material—The aggregate 
available was bank-run sand and 
gravel. The quality and grading 
were not all that could be desired, 
but a 1:5 mix resulted in an excel- 
lent concrete. 

PORCHES 

The front and the rear porch are 
of concrete, but brick columns were 
used in front to add a touch of 
color to the building. The porch 
walls were built with the wall ma- 
chine and a plain cap used as finish. 
Brick on edge at window sills give 
another color note. All porch floors 
and steps are of concrete. A detail 
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of the form work and reinforcing for 


the front second floor porch is 
shown. Reinforcement consists of 2 
34-in. rods, trussed, in the beam and 
14-in. rods 16” ¢c. to c. each way in 
the slabs. This reinforcing seems 
excessive but consisted of scrap rods 
of doubtful quality, which were 
available at low cost. The porch 
roof was designed to be of rein- 
forced concrete, but was changed to 
frame construction with cornice and 
ceiling of metal lath. It is believed 
that had the original plans been car- 
ried out the roof would have been 
more permanent without being any 
more expensive. This roof is cov- 
ered with tin and drained through 
one of the brick piers. The second 
floor porch slab was waterproofed 
with a layer of pitch between the 
structural slab and the top surface. 


DETAILS 


The chimney, which contains two 
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8 x 12 flues, is built of concrete. 
Two sets of forms 3’ high were 
made substantially as is a column 
form, and filled each day. As each 
3-ft. lift was added the forms below 
were taken off, to be used again 
higher up. The vitrified flue linings 
acted as the inside form. Reinforce- 
ment was used, consisting of odd 
lengths of wire and iron forming 
hoops at intervals of about 1’. 
Chimney construction kept pace with 
the walls and was very economical. 
Brick was used above the roof, mak- 
ing a more convenient means for 
flashing and worked out well with 
the brick porch columns and window 
sills. Bearing partitions were fire 
stopped with concrete at each floor 
level according to the building code, 
being filled solid from the girder or 
partition cap on which they rest to 
a point 5” above the floor level. The 
same fire stopping is required at 
each floor level in walls of frame 
buildings. Cornice construction, as 
shown by the details, is of a meta! 
covered fascia and a metal lath and 
plaster soffit. The method of mak- 
ing a satisfactory joint between the 
concrete wall and the metal lath is 
indicated by the details. The ex- 
terior finish consists of two coats of 
cement mortar and rough-cast  fin- 
ish. 

The inside plastering was done 
directly on the concrete walls, which 
are thoruoghly insulated by the air 
space. The two dormers are of 
frame construction, the sheathing be- 
ing furred and covered with metal 
lath. The metal lath extends to the 
roof sheeting so as to form a fire 
stop at that point. The roof was 
covered with a good quality of green 
slate. 

The window frames were of spe- 
cial design and would be economical 
when made in quantities, although a 
premium was paid for those used on 
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this particular house. As will be 
seen by an inspection of the details, 
the kitchen, bathroom and rear halls 
were not provided with the usual 
window trim; instead, a rough tri- 
angular strip was used which formed 
the concrete into such shape that the 
plasterer was able to form rounded 
sanitary trim. Throughout the re- 
mainder of the house the usual type 
of trim was placed as shown by the 
detail. Pullman balances® were used, 
which did away with the necessity 
for box frames. The balances are 
protected from the concrete by 
means of pressed steel housing, 
which is supplied for concrete work. 
This balance is very effective and 
does away with weights and cord. 
cost 

In considering the cost of this 
house it must be remembered that 
no one connected with the job except 
the foreman had had previous ex- 
perience with the machines used or 
with concrete construction. ‘The 
workmen employed had been previ- 
ously engaged in another line of 
work. It is not surprising, there- 
fore, that under these circumstances 
the costs were somewhat more than 
would be the case in duplicating the 
house, although these conditions were 
partially offset by the low cost of 


labor. The builder itemizes the cost 
as follows: 
SuiaGauliee: pomoonuocucre Wadonsostdne $ 25.00 
Labor, including excavating, concrete 

ands Tough: CarPeNULy.. «cae a2 aieie s clm 1,294.11 
Cement, sand, lime, hair............ 413.79 
ieumber and Or sc. sirsscc cae oh 1,497.48 


Brick WOOL ccs we haetetse eefeeteers wire nels 46.70 


LH Rodt i demo aria AOdOOU Aion eomT oorin 402.79 
Slating and sheet metal............. 220.60 
MOOTS FANG! WiDGOWS Eile eieisiersi sieleie ele ier 150.13 
Window balances 22.2.2. 00. cst nce 52.70 
Finished carpentry labor............ 384.00 
IDDNOENS Gana ct cococanboroononds 424.55 
TO ab Sei tene cece eve le sei cielo tet tasetaseleerais 313.47 
In eagte Aisbebits) Sau nopoosconmanEodso0 71.00 
LECH CAR CULES sate srelsiareiere ere) c'a.ciele eine 58.70 
LEN? G@agbonnotonnccauoenecoboced 205.00 
Hardware and sundries, as reinforc- 

ing wall ties, gasoline, flue-lining, 

express, bookkeeping, telephone, 

GALLATE) orstele ciste cles avsislcietesnie miahomiaternre 


339.97 


The house was built by P. Cree- 
don, Salem, for T. J. Maroney. It 
was designed by the author and 
erected under his direct supervision. 
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Fics. 1 ann 2—Two Views or Wititiam A. Bortne House, New Canaan, Conn. 


An Architect’s Own House With 
Concrete Walls and Floors’ 


By Mirron Dana Morriwu? 


William A. Boring, architect, N. 
Y. C., selected reinforced concrete 


construction for his country resi- 


dence at New Canaan, Conn., al- 
though a majority of the important 
works of the firm of Boring and 
Tilton have heretofore been carried 
out in brick and stone. They de- 
signed the great Immigrant Station 
at Ellis Island. 

W. G. Wood, a progressive build- 
er of Norwalk, Conn., had launched 
out into poured concrete for resi- 
dence work, as he saw in this’ type 
of construction the greatest future. 
Mr. Boring watched the work going 
on and visited the concrete houses 
after their completion. He had to 
be “shown” and did not adopt con- 
crete without due thought and con- 
sideration, and from cellar to gar- 
ret in winter and summer he went 
through the houses which Mr. Wood 
had put up. 

His friends, who knew nothing 


about it, told him that if he built a 
concrete house it would be damp, 
but fortunately he was in a position 
to judge for himself. He decided 
that poured concrete was the con- 
struction which he wanted, and as 
a result he has a permanent, fire- 
proof house and he built it at a cost 
little in excess of that of the usual 
wood construction. - 


The plans here shown need little 
explanation, and the illustrations 
from photographs give one a good 
idea of the exterior design. As time 
goes on the house will become more 
and more attractive, as the trees, 
shrubs and vines, which Mr. Boring 
included in the architectural design, 
mature. 

The house is of concrete through- 
out. The walls are 9” thick in the 
first story, 7” in the second, and 6” 


1From Concrete, Jan., 1916, p. 19 
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in the third, with reinforcement, 
generally of 3¢-in. rods 24” o. ¢. 
The partitions are of concrete 6” 
and 4” in thickness. Both walls 
and partitions were poured by the 
use of steel forms;* the floors are 
of reinforced concrete of the floor- 
tile construction.t The slab thick- 
ness between the concrete beams is 
2”. Beams are 8” deep, spaced 20” 
o. c. The house has a shingle roof, 
which would appear to be the only 
vulnerable part. The walls were 
furred for lath and plaster. 


There are many individual touches 
about the house which must be seen 
to be appreciated. Living room, 
hall and dining room are all finished 
in chestnut paneling, which extends 
from floor to ceiling, stained a deep 
brown. For the second floor con- 
struction the forms were made of 
heavy chestnut plank laid over 
heavy wood beams all rough-sawed ; 
the concrete floor slab was put over 
this but the wood framing and beams 
were left as a finished ceiling, all 
stained a deep brown like the side 
wall paneling. The effect is very 
‘pleasing. Wherever in the house 
there is plastering a sand finish has 
been given and the tool marks and 
trowel marks have been left to give 
texture to the finish. Hardwood 
floors have been laid over the cement 
slabs, except in the kitchen and the 
servants’ quarters, where the floors 
have been left with a cement finish. 
The exterior walls have a rough 
stucco finish of white Portland ce- 
ment and sand. 

Besides the house there is a ga- 
rage and cow barn, all built of 
poured concrete inside and out. 


8Morrill system 
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Fics. 5, 6 ann 7—Constrruction Views, 
Bortne House 


At top, lifting a tier of wall plates; 
center shows window frames set in 
forms; bottom view shows offset for sec- 
ond floor bearing 


The cost of the concrete in place, 
including all form costs, was about 
$6.50 per cu. yd. 

Mr. Boring’s house is a master- 
piece of its kind. In its simplicity 
perhaps lies its greatest charm. One 
can picture how beautiful it will be- 
come as the years take off the new 
look and bestow that indescribable 
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coloring and texture which time alone 
can give. It is also a modest ex- 
ample of the builder’s skill in his 
desire and determination to improve 
his construction methods, and if only 
the public at large would realize 
what the real concrete house means 
this construction would take’ the 
place which it deserves as the best 
that can be built, regardless of price. 


Fic. 8—Livine Room, Borine Hovse 


Note Beamed Ceiling 


Unfortunately, in this country we 
have become accustomed to building 
frame houses and about the only fire 
precaution taken is the fire insur- 
ance, which in no way prevents the 
tremendous yearly fire waste, but 
merely divides it among those who 
do have fires and those who do not. 
In the end the house owner pays 
the loss, anyway. The best way to 
insure is to build properly, and in 
a fire-proof material. 

If we look at the ordinary frame 
house while it is building we can 
see that the woodwork looks almost 
“built to burn.” If we wish to kin- 
dle a fire we space the pieces of 
wood much as the studs and beams 
are put together, and veritable flues 
are formed which cannot but spread 
the flames when once started. 
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Fic, 1—Restwence or F. L. Witrtamson at Kansas Crry, Mo. 


An Example of Fireproof Residence 
Construction at Kansas City, Mo.’ 


The subject of this article is the 
residence of F. L. Williamson.” It 
was inevitable that Mr. Williamson’s 
close contact with the cement indus- 
try should have impressed upon him 
the value of: concrete as a residence 
material. The plans.are by Shepard 


1From ConcrETE, Jan., 1916, p. 14 
2Vice-Pres. and Gen. Mgr., Dewey Portland 
Cement Co., Kansas City, Mo. 


and Belcher® and the concrete struc- 
tural features were designed by the 
Trussed Concrete Steel Co.,* which 
furnished the reinforcing material. 

Study of the plans shows the 
house to be 68’ wide and 63’ deep. 
The basement is fully utilized, con- 
taining a fireproof garage, man’s 
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WILLIAMSON RESIDENCE 
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room, laundry and work room, be- 
sides space for the heating plant 
and for general storage. A rein- 
forced concrete cistern occupies the 
entire space under the front porch. 
The feature of the first floor is the 
large living room, with its heavy 
beamed ceiling. 

The first floor also contains a lib- 
rary, dining room, kitchen and two 
spacious porches. The second floor 
provides two large sleeping porches 
in addition to sleeping rooms. 


It is obvious that in a building 
of this kind details must be very 
carefully planned in advance or con- 
siderable annoyance will occur. All 
electric wiring was located in con- 
duits which were placed before pour- 
ing the slabs and walls. Chases 
were left for vertical pipes and con- 
duits and such pipes as are subject 
to variations of temperature were 
carefully wrapped with asbestos 
paper and then insulated before the 
wall was plastered with cement mor- 
tar. The first and the second floor 
finish in the principal rooms is 
114-in. oak nailed to strips embed- 
ded in the concrete. The kitchen 
and the servants’ room, basement 
and third floor slabs are given a 
granolithic finish, as are also the 
basement stairs and the stairs from 
the second to the third floor. The 
enclosed porches are floored with 
Adamantile® and the open porch at 
the front is floored with red con- 
crete tile 9” x 9”, set with black 
mortar joints. It will be noted 
that this porch is really the 
roof of the 16-ft. x 32-ft. concrete 
cistern. .The water from the cistern 


®National Mosaic Flooring Co., Mobile, Ala. 


is pumped by a lift actuated by city 
water pressure to a reinforced con- 
crete tank in the attic. The attic 
floor slab forms the bottom of tlie 
tank. The ceiling of the library is 
furred and all ceilings are plastered 
with Keene’s cement, but the walls 
are plastered with Portland cement 
mortar. 

The exterior finish is stucco direct 
on the concrete wall, the rough con- 
crete surface forming an excellent 
key. The body of the stucco is 
rough-cast, but smooth borders are 
left around the windows at the sides 
of the building, which give a very 
attractive finish. At either side of 
the main doorway and at the corner 
of the second floor sleeping porches 
ornamental cast stone were used, 
as can be best seen by an inspection 
of a detail of the main entrance, 
shown elsewhere in this issue. This 
ornamental work was cast on the 
job in plaster molds. The molds 
were set in place and the rough con- 
crete placed around them, together 
with the proper reinforcing. The 
fire-place on the north porch is of 
Caen stone and extends from floor 
to ceiling. The fire-place in the 
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Library has a Caen stone facing with 
a wood mantel. 


INTERIOR TRIM 


The trim of the first story is oak; 
the second story has white enamel 
and mahogany finish, The wall 
decorations are entirely of white lead 
and oil applied directly to the plaster. 
The windows are nearly all case- 
ments, opening out: 


CONSTRUCTION 


Work was started Oct., 1914, and 
the building was completed ready for 
occupancy the first week in July, 
1915. 

Reinforced concrete footings 12” 
deep were placed under all walls. 
On this footing, work was started 
with hollow wall machines,° building 
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a 4-in. outside and a 6-in. inside 
wall with a 2%%-in. continuous air 
space. As will be seen by the illus- 


trations, the front of the house has 
a very heavy water table extending 
well below grade. This projection 
was built with the hollow wall ma- 
chine by running the inside wall first 
and then going over the wall a sec- 
ond time with a wall machine having 
the core removed and building a 
12-in. wall at the proper height. 
The machine was set back 4” to 
form the double water table effect 
and later another 4” to bring it to 
the final wall thickness. Flower 
boxes were cast on this base under 


the windows in the two front 
porches. 
Floors — Basement walls were 


brought to the level of the bottom 
of the first floor slab, the outer wall 
being continued to the top of the 
slab, the inner wall be- 
ing lower by the thick- 
ness of the slab. Forms 
were then placed and the 
first floor poured. It will 
be noted that the main 
partition in the basement 
and at the end of the 
i room in the 
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upper stories are also of double wall 
construction and support the floors. 
Other partitions are of metal lath 
on metal studs, plastered with Port- 
land cement mortar. Above the 
level of the first floor the wall was 
reduced to two 4-in. walls and con- 
tinued at that thickness for the two 
remaining stories. The second and 
the third floor slab were poured as 
the wall reached their levels. The 
second floor slab is supported on 
the inside wall and the third floor 
slab is cantilevered to form the cor- 
nice as shown in the section at Fig. 
1, with the gutter molded directly 
in the slab. It will be seen that a 
suitable abutment for the rafters is 
also formed on this slab. The frame 
for the roof is of wood, being prac- 
tically the only woodwork in the 
building aside from the trim. The 
roof is covered with red concrete 
tile’ which form not only an attrac- 
tive but an economical and exceed- 
ingly durable fireproof roof. 

The long beams which support 
the floor of the living room and also 
span the corresponding space on the 
second and third floors, are of re- 
inforced concrete 12” x 14” in sec- 
tion. A detail of this beam is shown 
in Fig. 2, just above the basement 
plan. The first and the second floor 
slab on these beams are 6” thick, 
reinforced with No. 8 Ribbed Met- 
al.8 Other structural floors are of 
flat slab construction reinforced with 
ribbed metal and vary in thickness 
from 4” to 614”, according to area. 

The concrete was of cement, sand 
and 114-in. crushed stone. It was 
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The window frames are removed, to bet- 
ter show construction 


mixed in a Big-an-Little mixer,° 
with 414-h. p. engine’® located in the 
basement. A wooden charging hop- 
per was filled through one of the 
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basement windows. From the mixer 
the concrete was handled in wheel- 
barrows which were elevated on a 
lift operated by a hoist on the mix- 
er. The lift was located in the stair 
well of the rear hall, the stairs be- 
ing omitted until all other concrete 
was placed and were then built from 
the top down. Details of the stair 
construction are shown in Fig. 5. 


COST DATA 


As competitive bids were not tak- 
en, exact comparative data are not 
available. It is the owner’s belief, 


however, that the building cost less 
than it would have, had the wall con- 
struction been of stone or of brick. 
Unit wall costs are given as follows 
by Geo. E. Lewis®: Crushed stone, 
$1.50 per cu. yd.; sand, $2.00 per 
cu. yd.; cement, $1.25 per bbl. The 
machine operators were inexperi- 
enced and were broken in on this 
job. All concrete walls taken to- 
gether, including the heavy basement 
walls, cost 19 cts. per sq. ft., in- 
cluding supervision. The 4-in. dou- 
ble wall figured separately cost 1514 
cts. per sq. ft. This is exclusive of 
the stucco finish. 


Two Cottages With Solid Concrete 
Walls, Built Near Middleburg, Va.’ 
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Fic. 1—Corrace wirn 12-1x. Concrete Waris Burr ror $2,450. Ser Prans ux Fic. 2 


The houses shown in the accom- 
panying illustrations from photo- 
graphs and floor plans, were built 
by Claude H. Haga at Huntland, on 
the estate of Joseph B. Thomas, near 
Middleburg, Va. They are a part 
of very extensive concrete work, the 
stucco surfaces on which are made 
the subject of a special article. 

These houses were referred to 
briefly in a previous article? by Mr. 
Haga, describing work on the Thom- 
as estate, but the plans are unusually 
interesting and with them it is pos- 
sible now to present more detailed 
data- 

The houses are at the entrance of 
the Thomas estate, one for a lodge 
and the other for the residence of 
the gatekeeper. The front walls of 
both these houses are continued in 
the walls of the estate. The house 
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with a chimney at either end and 
with a lattice-sereened doorway, was 
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Fic. 3—Concrete Corrace witu 8-1n. Waris Burr ar a Cost or $2,700. 
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designed by Mr. Haga, the other by 
Frederick J. Sterner, N. Y. C. 
The house designed by Mr. Haga 
has 12-in. walls poured in steel 
forms—the Morrill* system, using 
shallow pan sections 2’ x 2’. The 
dimensions are shown on the accom- 
panying plans. The first story has 
a ceiling. height of 8’ 6” and the 
second story is 4’ to the rafter plate. 
Walls and chimneys contain approxi- 
mately 95 cu. yds. of concrete. The 
mixture used was 1 part cement to 
4 parts sand, poured wet and then 


3’Milton Dana Morrill, Archt., Washington, 


. . 


DING OY 
12:0 n /5-B™ 


PUTCHIEN 
W-b 0 733° 


(PEF 


LYING POON 
(4-0%/e-O° 


25 


filled in with field stones—all that 
the wet mortar would cover as the 
work progressed. Mr. Haga is of 
the opinion that 50% of the bulk of 
the wall is made up of fieldstones. 
The only reinforcing used consisted 
of bars placed around openings and 
in the fireplaces and chimneys. 
Chimney flues are of terra cotta and 
the steel forms were used in part in 
building up the chimneys, the taper 
being given by a wedge-shaped wood 
form section, moved upward as the 
work progressed: The fireplace was 
made with wood forms on which a 
steel throat rested. On this throat 
the flue lining was started. The 


fireplace was later lined with fire- 
brick. 


Ground floor joists have their 
bearing on a ledge of the- founda- 
tion walls, which are 16” thick, ex- 
cept in the cellar section. The ceil- 
ing joists are fastened by joist hang- 
ers, held in turn by a 2-in. x 8-in. 
timber, which is bolted to the walls. 
Mixing and placing the concrete 
were done by hand, but in placing 
the field stones they were dropped 
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into the forms direct from wagons 
which brought them in, until the wall 
was above a height of 8’. 


Mr. Haga figures form setting 
and removing on this house at $60. 


The other house has 8-in. walls of 
1:2:4 mix, cement, sand and stone, 
and because of the thinner walls is 
much more strongly reinforced. It 
was also poured in steel forms. 
Both houses were built at about the 
same time and in connection with 
estate walls and various small out- 
buildings, Mr. Haga figures the cost 
of the 12-in. wall house at $2,450 
and that of the 8-in. wall house at 
$2,700. 
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The Use of Concrete in the Construction 


of a Water Garden 


By Ernest F. Coz! 


Such effects as we frequently see 
produced by the beautiful water 
gardens in parks and other public 
places are commonly considered out 
of the question in drawing up one’s 
own home garden plans, yet rock and 
water gardens are quite possible on a 
small or a large scale as space per- 
mits, mith no more water necessary 
than is used to keep an ordinary city 
lawn in good condition—providing 


concrete is used to keep the mater 
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The rock and 


from getting anay. 
water garden shown in the accom- 
panying illustrations is in a space of 
about 100’ x 150° only, and this par- 
ticular work includes half a dozen 
pools and several runways connect- 


ing them. Mr. Coe describes just 
how the work was done, so that no 
one need fear to attempt it if he has 
any ingenuity at all in this direction. 


The introduction of water effects 
in garden-making often adds a most 
pleasing feature, and the accom- 


panying illustrations. show some 
work which would have been quite 
impossible without the liberal use of 
reinforced concrete. 

In this special instance it was de- 
sired to create a naturalistic, brook- 
like effect down through a section of 
the lawn where no water existed, but 

where the general slopes were such 
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as to make the introduction of a 
brook effective and consistent. The 
only available water was the city 
supply, to be paid for at meter rates. 
So any undue loss of this precious 
liquid was to be avoided so far as 
possible. Any construction which 
was to be reasonably economical un- 
der such circumstances must be suffi- 
ciently tight to prevent seepage, yet 
the soil itself was too loose to retain 
water. 

A plan was adopted to create a 
series of pools terminating in a pond. 
There was a drop in grade of about 
9’ between the first pool and the 
end pond. This was taken advantage 
of in the design, so that aside from 


the gentle drop of the grade at the 
runways between the pools it was 
possible to make quite a little water- 
fall between the fifth and the sixth 
pool, which added much to the at- 
tractiveness of the general final ef- 
fect. This is seen in Fig. 4. The 
main practical problems involved so 
far as the concrete construction was 
concerned were first to make the 
whole system watertight, and this 
was easily done by using a liberal 
amount of concrete and, second, to 
construct the basins so that they 
would not be injured by winter 
freezing, for the frosts in this sec- 
tion occasionally penetrate the earth 
4’ to 5’. To accomplish this we 
used heavy wire netting freely be- 
tween the first and the second 
courses of concrete as described lat- 
er. A third problem was to break 
joints so as to accommodate con- 
traction and expansion due to frost 
and other causes between pools and 
runways. This we worked out suc- 
cessfully by first casting the run- 
ways between the pools. After 
these were firmly set, the interven- 
ing pools were made. By this 
method we succeeded in creating a 
joint at either end of each pool 
which was calculated to accommo- 
date both contraction and expansion 
without serious injury to the struc- 
and as firm as an oyster shell. 
ture as a whole. Each pool is a unit 
Further, by making the pools quite 
shelving, any danger from expan- 
sion in the event that they should 
freeze solid has been overcome as 
the ice would have a tendency to 
slip upward and relieve any pres- 
sure, 

The concrete was made of a good 
grade of cement and clean sand, and 
crushed trap rock, proportioned 
1:2:3, mixed wet. After thoroughly 
mixing, the first course was poured 
about 4” thick over the earth floor 
of the excavations. This was firmly 
but not very thoroughly tamped. A 
heavy grade of wire poultry netting 
about i’ wide was then spread 
lengthwise and crosswise over each 
pool and several times around, hold- 
ing this wire temporarily in place by 
heavy stones and boulders. Another 
4’’ to 6” of a similar mixture of con- 
crete was then placed over the wire 
and the whole mass firmly and very 
thoroughly tamped, giving each pool 
its final shape and with care to main- 
tain grades. Before this second 
pouring had set thoroughly, a thin 
grout of 1 part cement to 1 part 
sand was poured over the surfaces 
and thoroughly brushed in with a 
coarse stable broom, the idea being 
that this surface grout would have 
a tendency to work its way in and 
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fill up any voids. No waterproofing been a good precaution. After the 
was employed, though it might have concrete part of this work had been 
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completed the general effect was 
quite unsightly, and it would be hard 
to imagine how attractive the work 
would finally appear. The concrete 
in this instance, however, was used 
for foundation purposes only, with 
the intention of quite covering it up 
when the work was completed. 
Mossy stones and boulders of vari- 
ous sizes were later placed about the 
margins of the brooks and pond, fill- 
ing in with soil and plantings. Wat- 
er lilies and bog plants were placed 
in suitable locations. Mosses and 
other brookside vegetation were 
brought in from neighboring streams 
and within the short time of 10 wks. 
the beautiful effects shown by the 
accompanying illustrations were cre- 
ated. 
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EpiroriaL Discussion 


One thing which is quite notice- 
able in Mr. Coe’s work which is here 
illustrated is the fact that concrete, 
while a most useful material and in 
fact essential in this case, is nowhere 
in evidence. 

If the effect is to be as natural 
as possible, concrete must be kept 
out of sight. It will be noticed in 
Fig. 2 that the concrete tips down- 
ward at the edges. This was after- 
wards covered with earth so that 
there are no edges of concrete to 
be seen. Another way to make sure 
that the concrete won’t show and yet 
have the concrete come above the 
point at the edge of the pool where 
the water level is wanted, is to make 
a slight ridge around the inside of 
the pool so that the top of the ridge 
which should be, say 3” high, will 
be a litle below the water level, or, 
in the construction, a little below the 
outer edge: of the concrete basin. 
This ridge will make it possible to 
extend earth and sod over the edge 
of the concrete, or to place stones 
or gravel along the rim without their 
being so easily washed off. 

Mr. Coe does not mention the 
depth of these pools, but a depth of 
2’ in the center is plenty for almost 
all of the lilies and water plants 
which one would care to grow, and so 
far as a limited supply of water is 
concerned, it should perhaps be add- 
ed that the water plants generally 
considered most beautiful will not 
grow where there is a steady inflow 
of fresh water. They do best in 
still water and a proper balance of 
plant growth and fish life in such 
pools keeps the water in good con- 
dition, and the fish may be depended 
upon to take care of the mosquito 
problem. As an aid to the mainten- 
ance of pure, sweet water, some oxy- 
genating plants should be used. 
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Economy and Simplicity in Concrete 
House Building’ 


By Rrep Rosinson 


The essence of art is simplicity. 
Only the true artist can afford to be 
simple, direct and unadorned in his 


creative work. Art production con- 
sists mainly in the elimination of the 
non-essential, 

American architecture is a curious 
thing, since it is not distinctive as 
such. Indeed, the phrase “American 
architecture’ is almost an anomaly, 
since to a considerable extent it is 
bound to conventionality. Irving J. 
Gill, San Diego, Cal., is an Ameri- 
can architect who has no use for 
conventionality. His architectural 
creations are practical art, distinc- 
tive and individual. He has boldly 
and broadly forsaken conventional 
architecture. 

Mr. Gill’s specialty is the creation 
and erection of habitable homes. 
For a quarter of a century he has 
devoted his talents to designing and 
building beautiful homes in sunny 
southern California. And his work 
has been pronouncedly individual. 
It has been artistic and utilitarian. 

Mr. Gill has deliberately limited 
himself to the cube, the hemisphere, 
the rectangle and to segments of 
circles in developing a style of archi- 
tecture which is not only unique, but 
beautiful and practical as well, in 
its simplicity. Possibly this is the 
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American architecture looked for as 
distinctive of the country, yet found 
generally only in towering skyscrap- 
ers: 

The plain surface unbroken by 
cornice or window ledge, the severe 
arcn without column as support and 
a rectangular skyline, relieved only 
here and there by the curve of an 
hemispherical dome, or the graceful 
and casual figures of a growing vine, 
are the contours and surfaces used 
exclusively in the Gill designs. 

Another feature which Mr. Gill 
makes a distinctive point in his work 
on residences, is the effect of re- 
flected colors upon a white or a neu- 
trally tinted, unbroken surface. To 
the discerning observer of color the 
plain white surface is composed of 
delicate and changing hues which 
takes tones from the greens of the 
lawn or tree, the blue of the sky and 
the multiple shades of the varied 
flowers. The splashing warmth of 
crimson from a geranium bed, to- 
gether with the varied lighting of 
morning or afternoon, clear or cloudy 
weather, produce effects upon these 
walls that are a delight to the eye. 

This idea of reflected colors is em- 
ployed by Mr. Gill not only in con- 
nection with the outside walls but in 
planning the lighting of interior 
rooms. The walls are designed with 
surfaces as flat and unbroken as pos- 


sible. They are finished in a plaster 
surface slightly roughened. The ceil- 
ing is tinted a light neutral shade. 
The side walls are tinted likewise 
though the color is a shade deeper 
than that of the ceiling. The result 
of this treatment is such that ceiling 
and walls take on the hue of the 
dominant color note in the furnish- 
ings. This makes the rooms espe- 
cially delightful to the eye and ex- 
tremely restful for the occupant in 
the matter of light and color. This 
idea is characteristic of every Gill 
house. 

From the standpoint of the owner 
it is eminently satisfactory to note 
that a Gill house is much cheaper 
than that of most others. The com- 
paratively low cost of the Gill houses 
is largely due to the fact that con- 
crete is the only material used and 
Mr. Gill’s ideas of simplicity of line 
in architecture make the very most 
out of the material concrete. It is 
such use of concrete which is most 
economical and which is most char- 
acteristic of the material. Wood is 
employed but sparingly, and this for 
interior finishing of doors, windows, 
stairways, etc. Mr. Gill, by the use 
of concrete, has been able to produce 
handsome and distinctive residences. 
By the use of concrete Gill struc- 
tures are built at a cost lower than 
corresponding construction could be 
done with wood or other material. 

In a general way Mr. Gill figures 
concrete in house construction at ap- 
proximately 30 cts. per cu. ft. in 
place. He figures the walls at 10% 
of the building cost. 

In a typical Gill house wood 
forms were used for the entire con- 
struction—walls, floors, stairs and 
roof. The first floor and garden 
walls are 12” thick and second story 
walls 8” thick. Finished floors are 
8” thick, with 34-in. twisted rods 

for reinforcing 114” from bottom of 

slabs. The concrete stair slab is 4” 
thick in net section and reinforced 
with 34-in. twisted rods laid full 
length of the stairs at the sides of 
the stair. The roof is a 6-in. slab 
reinforced with Hy-Rib.? The walls 
are reinforced with Elwood wire 
fencing, 4-in. triangular mesh, plac- 
ed 114” from outer surface. In 
general a 1:3:5 mix of cement, sand 
and gravel was used. It is Mr. 
Gill’s policy, however, to change the 
mix from time to time, depending 
upon tests of sample concrete from 
the materials available. Concrete 
was conveyed in wheelbarrows. 

After the removal of the forms the 
outer wall surface was smooth stuc- 
coed with a heavy coat of a mixture 
of 1 part cement to 1 part sand with 
a 5% admixture of hydrated lime. 
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A special feature is that interior 
woodwork is finished flush with the 
walls in every part of the house. 
All doors, whether leading from 
room to room or into cupboards and 
closets, are built without panels and 
set flush with the casings, which, in 


turn, are flush with the walls. This 
feature makes a practically dust- 
proof house and eliminates a dis- 
tressing item of housework. Not 
only that, it makes the rooms more 
sanitary. 
Drainboards and backs of sinks 
are of magnesite. The magnesite 
slabs are finished flush with the 
walls. Corners where they meet the 
sink are rounded, eliminating cracks 
in which grease or dirt may collect 
and doing away with exposed wood 
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to become sour and decay from con- 
stant wetting. Bathtubs are boxed, 
then covered with magnesite up to 
the porcelain tub edge and finished 
with rounded corners. Bathroom 
floors are of magnesite with all an- 
gles rounded. This construction in 
the bathroom renders it easy to keep 
clean and wholesome. In fact, there 
are no cracks, corners or crevices, 
projections or sharp edges in the en- 
tire structure. 

The use of concrete in carrying 
out these ideas in house construction 
makes them practical because con- 
crete as a building material is inex- 
pensive, adaptable, reliable and last- 
ing. Through the use of concrete 
Mr. Gill attains these effects at a 
saving of time, cost and labor and 
with the certainty of satisfactory re- 
sults. 


80 
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Using Hand Power Hoisting Rigs for 
Small Work’ 


By C. D. GILBERT 


Construction jobs divide into three 
types. First, the large building 
where power for the hoisting is 
available; second, the small job 
where power is available, but where 
it would not pay to set up as elabo- 
rate a rig for hoisting as on the 
larger jobs owing to the small 
amount of material handled; third, 
jobs large and small where concrete 
must be hoisted by hand. 


Fic. I—A_ Fretv-Riccen Drum ror A 
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On the jobs of the first class a 
regular elevator may be installed as 
is done for any large job of con- 
crete construction work. The ele- 
vator can on most house jobs be op- 
erated by a drum on the mixer. 


On some jobs cable with trolley 
can be substituted. The pulleys 
should be about 10” in dia. in order 
to have the hoist work nicely. This 
is essentially an inclined trolley or 
cableway hoist, and under many cir- 
cumstances should prove very eco- 
nomical. (See Fig. 4, Page 19.) 
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In a great many cases, however, 
hoisting machinery is not available 
or the job is so small that it would 
not pay to install either of the fore- 
going methods. The details of an 
inexpensive rig which was recently 
used on a comparatively large build- 
ing, and with which one man hoisted 
without difficulty as much as 10 cu. 
yds. of concrete per da., will be 
found useful by many builders. The 
materials for this can be found on 
any farm or around any factory or 
junk heap, and the work of making 
it will require but a short time. 

Secure a pulley from 12” to 16” 
in dia. (14” is best) and mount it 
on a piece of pipe for an arbor. The 
114-in. pipe approximately fits a 
2-in. hole in the pulley. The pipe 
should be threaded on both ends, 
and a crank built of pipe and fittings 
as shown in the drawing, Fig. 2. 
Make two flanges of wood about 6” 
larger in dia. than the pulley used. 
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Cleat them so that the cleats will 
come inside the rim of the pulley. 
Bolt on to each side of the pulley 
as shown. If there is danger of 
the pulley turning on the pipe it is 
well to drill a hole through the pipe 
and put a pin through it, fastening 
it securely to the wood flange. This 
drum should be mounted on two 
pieces of plank leaning against the 
building shown in Fig. 3. The bear- 
ings require no cutting of the plank 
and are most easily made by nailing 
pieces of 2-in. block above and below 
the arbor with a cleat on top. The 
simplicity of this device allows sev- 
eral places to be used around the 
large building for hoisting by sim- 
ply carrying the drum from one 
place to the other as the machine 
works around the building, and often 
lessens the distance which the con- 
crete must be carried on the staging. 

The pulley at the top should be 
large and run easily for the best 
results. This is an especially good 
rig for house and silo work. 
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Many manufacturers of concrete 
building units — block, dimension 
stone, brick, etc.—will do well to 
rid themselves of the idea that their 
materials are not specified for good 
work because of prejudice. Sound, 
good-looking units are in demand. 
Be prepared to let the man who uses 
the material decide as to whether or 
not it is good looking. 
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Concrete Block Used in Attractive and 


Economical House Construction 
at Mooseheart, III’. 


The accompanying floor plans and 
illustrations from photographs show 
the residence and office of the dean 
at Mooseheart, Ill., being one of the 
many buildings with walls of con- 
crete block which are being con- 
structed in a large group by the 
Loyal Order of Moose, as a philan- 
thropic and educational institution. 

The manufacture of these block 
and their use in construction work, 
with detailed costs, have been de- 
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scribed in previous articles” by R. F. 
Havlik, who is in charge of the work. 

Mr. Havlik supplies the present 
data and plans. 

The building is 33’ x 33’ in plan 
with two stories and a basement, but 
in reality it is a three-story build- 
ing without a basement. The entire 
interior of the building is plastered 
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so that it consists of 12 finished 
rooms and a large bath room. There 
is a sleeping porch approximately 
8’ x 28’ a large front porch of the 
same size, three sets of concrete 
steps leading to the rear and the 
front porch and to the Dean’s office 
in the basement. The area-way lead- 
ing to the office is faced with con- 
crete on both the inside and the out- 
side. The maid’s room, the library 
and the office are trimmed with yel- 
low pine and finished in natural 
color. The maid’s room and the of- 
fice are both floored with the best 
grade of clear oak, 7%” thick. All 
of the basement rooms are plastered 
with two coats of plaster, sand-fin- 
ished. The inside stairway leading 
to the first floor is of oak. The re- 
ception room, living room and dining 
room are trimmed in oak, and the 
wood work is finished in old Eng- 
lish. The walls of the dining room 
are paneled in oak. The kitchen is 
trimmed with yellow pine. The re- 
frigerator is so placed that it can 
be filled from the outside. 


All the porch floors are of con- 
crete but the inside floors are of 
wood construction. 


All the floors of the first floor, with 
the exception of that in the kitchen, 
are of clear oak, %” thick. There 
is a large fire-place in the living 
room and elaborate bookcases are 
built in on both sides of the fire- 
place. The dining room has a finely 
finished oak buffet built especially to 
fit the room. French windows open 
from the dining room onto the rear 
porch. 


The second floor contains four 
large chambers and a large bath- 
room. Each room is supplied with 
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a large comfortable closet. The two 
rear bedrooms open directly on the 
sleeping porch. All of these rooms 
are trimmed with clear birch and 
stained a mahogany color, wax-fin- 
ished. In building this house it was 
felt that it would be more or less 
of a public building, because the 
Dean would be required continually 
to entertain a large number of visi- 
tors, so it was considered advisable 
to build as pretty and comfortable 
a home as possible. Therefore no 
expense was spared in this building 
to attain this end. For this reason 
total costs are of little consequence 
in a consideration of the economy 
of concrete. 


The roof of the sleeping porch is 
covered with 16-0z. copper. The 
front porch and the roof of the main 
building are covered with Spanish 
red tile. Future residences of Moose- 
heart will not be so elaborate inter- 
nally as this one, as a residence of 
this size is far too large for the or- 
dinary family, but this is an excel- 
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lent example of the character of 
work that can be done with the 
Mooseheart concrete block and trim 
stone. In general this building rep- 
resents the type of building that 
will be put up at Mooseheart for 
residential purposes. All of the 
block used in this building were 
made by the Hydro-Stone® process, 
faced with Mica Spar Crystals.* 
Universal Portland cement? is used 
for all the granite block and for the 
backing of the trim stone. Some of 
the trim stone used at Mooseheart 
has been faced with Medusa white 
cement® and some has been faced 
with Atlas white cement,’ both of 
which have proven satisfactory. 

From Mr. Haylik’s previous ac- 
counts of concrete block construc- 
tion the costs of the wall construc- 
tion are taken. 

The block used in the Dean’s home 
are of the two-lug type, giving a 
wall with a minimum thickness of 
about 214” and two projecting lugs 
on which furring strips are attached 


?Barron & Harridge, Chicago 
4Crown Point Spar Co., N. Y. C. 
5Universal Portland Cement Co., Chicago 


*Sandusky Portland Cement Co., Sandusky, 
Ohio 


TAtlas Portland Cement Co., N. Y. C. 
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vertically by means of wall plugs or 
wire loops, held in the joints. The 
interior lath and plaster are then ap- 
plied on the furring, giving a light 
yet stable and well insulated wall. 
All block used above ground on this 
house are faced, and washed and 
scrubbed while green to expose and 
brighten the facing aggregate. 

The cost: of material for block of 
this kind, using a 1:5 backing and a 
1:2144 facing (face area of block 
0” x 24’’; thickness, including lugs, 
8”) has been 9 cts.; the cost of labor 
in manufacture, including delivery, 
7 cts., and overhead at 20%, 1.8 cts. 
This gives a total cost of 17.8 cts. 
per block, each block filling an area 
of 114 sq. ft. in wall surface. On 
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this basis 100 block giving a wall 
area of 150 sq. ft., cost $17.80, al- 
lowing for no manufacturing profit. 
Or allowing a manufacturing profit 
of 25% the cost of material for 150 
sq. ft. of wall becomes $22.25. The 
cost of laying has been 11 cts. per 
block, or on 100 block $11, giving 
a total cost for 150 sq. ft. of wall 
of $33.25. 

The cost of 150 sq. ft. of 8-in. 
brick wall, the thinnest brick wall 
generally permissible, would include 
these items: 900 brick laid at $16.00 
per M, $14.40; 900 face brick laid at 
$30 per M, $27; a total of $41.40. 
The saving in using the granite 
block is thus $8.15, or 19.6% on 
the cost of brick. 
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Fics. 1 anv 2—Two Views or House or Mr. Massey atv Mipprepurc, VA. 


Two Houses of Poured Concrete 


Erected at Middleburg, Va.’ 


The accompanying plans and il- 
lustrations of houses at Middleburg, 
Va., with data as to construction, are 
presented through the courtesy of 
Milton Dana Morrill. The con- 
struction is similar to the work on 
the Thomas estate, described in an- 
other article. 


Plans and illustrations from pho- 
tographs shown here are of resi- 
dences for G. Gordon Massey and 
for E. W. Murphy. The poured 
concrete walls of these houses have 
a thin stucco finish. The floor and 
the roof construction in both cases 
is of frame. 


The house for Mr. Massey was 
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designed by Milton Dana Morrill 
and built by Claude H. Haga, con- 
tractor. The foundation walls are 
of concrete with field stones bedded 
in the mix, the thickness of the walls 
being 12”. The walls above the 
second floor level are 8” thick. The 
reinforcement is horizontal only, 
with but from 2 rods to 4 rods of 
3e-in. size put in over openings in 
the wall. The concrete used was a 
1:2:4 mix, the stone used being ob- 
tained from field stones crushed on 
the job: The walls are furred for 
lath and plaster and in order to have 
nailing places for the furring small 
wood nailing block were dropped in 
each day as the work progressed. 
Each of these block ‘had a nail driv- 
en into it part way and the block 
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were dropped in 16” o. ¢. with the 
nail projecting down into the fresh- 
ly placed concrete to hold them in 
position next to the inner form. 
The exterior walls were covered with 
a thin coat of stucco mixed with At- 
las white cement” and sand in equal 
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Fic. 4—Srconp Froor Pian, Massey 
House 


proportions. The porch is set in 
concrete tile. The entire house cost 
approximately $7,000. 


The house for Mr. Murphy was 
designed by Claude H. Haga and 
the work was finished under the di- 
rection of Mr. Morrill after Mr. 
Haga’s death. The walls, as in the 
case of the Massey house, are 12” 
thick. Here the partitions are 8” 
thick. The only reinforcing is 14-in. 
rods placed over windows and doors, 
horizontally. Reinforced slabs were 
used over the porches at each end 
of the house. Elsewhere the usual 
wood joist construction was used in 
the floors. This house was given a 
stuceo finish, thin like that on the 
Massey job, but after this had been 


2Atlas Portland Cement Co., N. Y. C. 
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put on it was washed down with 
white cement and water which was 
tinted with ochre to give the walls 
a mellow tint. There was an old 
stone house on the Murphy house 
site and the old stone was crushed 
and used in the new building: Field 
stones were also utilized in making 
the concrete. Interior walls were 
furred for lath and plaster and 
pipes were placed in spaces formed 
by the furring. All radiators are 
concealed in recesses under the win- 
dows, this being possible owing to 
the very thick walls. A construction 
of this kind, while not ordinarily 
economical in such great wall thick- 
ness, was felt by both Mr. Morrill 
and Mr. Haga to be so in this case, 
due to the experience which they had 
had in building houses on_ the 
Thomas estate. It was found that 
with thick- walls, where it was pos- 
sible to bed a large amount of field 
stone in the concrete, it was just as 
cheap as thin walls which had to be 
heavily reinforced. 

On both of these jobs the forms 
were handled in such a way as to 
use two tiers of forms, or a total 
form height of 4’, and pour one tier 
a day. The lower forms were taken 
off each morning and swung up on a 
frame so that they were handled to- 
gether in long strips and in the new 
position were filled again. Thus the 
two tiers alternated every two days. 
The concrete was handled in wheel- 
barrows to 4’ above grade. Above 
this height pails were used as far 
as the second floor level, the pails 
being handled in wheelbarrows four 
at a time and taken to different parts 
of the building and passed up to the 
tops of the forms by hand. Above 
the second floor level the pails were 
hooked to a grapple four at a time 
and raised to the form level by a 
drum on the mixer. They were then 
carried by hand. No staging was ne- 
cessary, as the floors followed the 
walls, nor was any staging or out- 
side scaffold used in handling the 
forms. The average labor cost for 
cleaning and fitting the steel forms 
was 1 ct. per sq. ft. of form surface 


CONCRETE HOUSES 


or 2 cts. per sq: ft. of wall. In both 
cases the exterior stucco finish was 
put on about 60 das. after the walls 
were up. The stucco is very thin, 
in some places not more than 14” 
thick. The illustration of this stuc- 
co surface, shown on another page, 
indicates slight crazing, but this 
view is from a photograph taken 
at very close range and, owing to the 
rough texture, the crazing is not ob- 
jectionable, in appearance, at least, 
and it is believed that the walls are 
so nearly waterproof in themselves 
as not to need the stucco as a seal 
coat. Stucco put on in this same 
way more than 3 yrs. ago shows no 
signs of peeling. It is only with 
very true forms and smooth cast sur- 
faces that it is possible to use so 
thin a stucco to smooth up a wall. 


Fic. 7—Rear View oF Watt. Corrace at 
Huntiann, Estate or J. B. THomas, 
MrppireurG, Va. 


Fic. 6—Fmeprtace Derarrs, Massey House 
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One Owners Way of 


Treating Concrete Floors 


A correspondent writes: 


We have tried out several mate- 
rials for waterproofing and wear- 
proofing our floors and have found 
from actual tests that the best we 
could use was boiled linseed oil 
thinned with about 20% _ benzine 
when applied, to draw the oil into 
the floor. We have used this on our 
buildings and it has worked very 
well. It has obliterated all the dust, 
and has formed a solid covering on 
top of the floor, which we think will 
last us a number of years before it 
will need any renewing. 


As the oil and the benzine are 
very reasonable in price, we think 
the mixture would be a good thing 
to use wherever something is re- 
quired for dust-proofing concrete 
floors. 


CONCRETE HOUSES 


The Construction of Small Concrete 
Houses at San Juan, P. R.' 


By Earu K. Burton? 


The accompanying illustrations 
suggest the beauty of concrete home 
architecture in competent hands. 
The Spanish architect has long been 
accustomed to the use of stucco and 
tile, and he apparently finds easy a 
task that has too often been bungled. 

The construction methods illus- 
trated are simple and the costs, in 
view of the prices paid for material 
and labor, and the results obtained, 
are not high. 


ee shaeciinio meters thatesiile: the 


single wall construction. described 
nould no doubt be satisfactory in a 
genial climate like that of Porto 
Rico, in the north a double mall 
mould be required, built either of 
structural concrete or secured by 
means of furring and lath. 


Since the inauguration of rein- 
forced concrete residences of the 
bungalow type in Porto Rico some 
5 yrs. ago, they have gained much 
favor among Porto Ricans and 
American residents of the island. 
This type, which is exemplified in 
the accompanying illustrations, is 
the standard of construction in the 
residential district of San Juan 
known as “E] Condado.” 


This modern reinforced concrete 
dwelling is in marked contrast to the 
type of Porto Rican residence for- 
merly built and still in use to a 
large extent. The old structures 
usually consisted of very heavy brick 
walls ranging in thickness from 18” 
to 24” and plastered both inside and 
outside with a mortar of pulverized 
brick and natural cement. Occasion- 
ally one would find the interior par- 
titions of the same thickness as the 
outside walls, although they sup- 
ported only the roof. This type de- 
pended for durability and strength 
upon its massiveness only. The ar- 
rangement of the interior was very 
simple, usually rectangular in shape 
with one hall or passageway extend- 
ing the entire length of the building 
and with rooms located symmetrical- 
ly on either side of the hall. 

“The modern dwelling, the con- 


1from ConcreETE, Sept., 1915, p. 100 


2Res. Engr., Trussed Concrete Steel Co., 
San Juan, P 


struction of which is here described, 
is architecturally similar to the 
American bungalow. Its outside ap- 
pearance would seem identical with 
bungalows in California and other 
parts of the U. S., and essentially 
it is, but several features are in- 
cluded that make it distinctive, both 
from necessity and from local artis- 
tic temperament. For example, shut- 
ters are installed in nearly all win- 
dow openings. They permit prac- 
tically 100% ventilation and at the 
same time diffuse the intensely 
bright sunlight. Also, the Porto 
Rican is a lover of tile floors and of 
colors that give contrast. Tile floors 
will be found in some parts, if not 
all, of the house, and faience tile 
panels are inserted in the outside 
walls. The living room and the din- 
ing room are generally thrown into 
one large room, there being either 
a wide arch or columns and grill 
separating them. These are customs 
that have prevailed in Porto Rican 
homes for years. 


STRUTURAL FEATURES 


The footings and the outside walls 
are constructed of reinforced con- 
crete, the latter extending to the full 
height of the building. The footing 
usually consists of a solid course of 
concrete 9” to 1’ in thickness and 2’ 
6” to 3’ 6” in width. In some cases 
footings have been placed in filled 
ground below sea level and very close 
to the shore, in soft sand. This has 
necessitated the construction of a 
spread footing of unusual width and 
depth, heavily reinforced. Such a 
footing acts in the same manner as 
the so-called “raft”? foundation. A 
footing wall 10” thick extends from 
the footing to the floor line and is 
offset here to form a belt course 
around the building on the outside 
and a bearing for the floor joists on 
the inside. For one-story structures 
the wall above the floor has been con- 
structed of reinforced concrete 4” 
thick or of metal lath and plaster on 
studs. In the latter, the wall is 6” 
thick. The footing and footing wall 
concrete is mixed in the proportions 
of 1:3:6, using American brands of 
Portland cement, river sand, if pos- 
sible, but usually sea sand, and 
broken stone (a blue trap-rock of 
excellent quality), ranging in size 
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from 14” to 1”. The footing and 
footing wall are poured monolithic 
around the entire building and the 
former is reinforced with from three 
to five 34-in. bars longitudinally and 
1%-in. bars transversely, spaced 24” 
o.c. The footing wall is reinforced 
with 14-in. bars spaced 12” hori- 
zontally and 24” vertically. The 
4-in. concrete wall has the same re- 
inforcement as the footing wall. 
Four inches may appear thin for a 
wall supporting a roof and it would 
seem that it would be hard to pour 
so as to obtain a smooth surface and 
to eliminate the “honeycombs.” The 
latter objection is overcome by the 
use of a mixture of Portland cement 
and screenings mixed 1:5. The 
screenings are the hard trap-rock 
mentioned above and range in size 
from 14” to the smallest particle. 
This mixture gives a very smooth 
wall and little additional work is ne- 
cessary after the removal of the 
forms. While such a wall is durable, 
yet its compressive strength is rath- 
er low, but experience has shown 
that it is amply strong to support a 
roof of ordinary wood construction, 
the type which is ordinarily used. 
With a roof of heavy tile, such as 
is shown in Figs. 1 and 6, the use 
of a 4-in. wall would not, in the 
writer’s opinion, be considered good 
practice where the outside walls 
carry the entire roof. As an added 
factor of safety, and to prevent 
cracks that have ocasionally ap- 
peared in the 4-in. walls, specifica- 
tions that call for a solid concrete 
wall have been changed to a 6-in. 
wall. The chief advantage of the 
use of screenings is the pleasing tex- 
ture of the finished surface. 


The concrete is mixed by hand to 
a wet consistency and the wall is 
poured in courses 3’ high around the 
entire outside. The forms are re- 
moved 24 hrs. after pouring the con- 
crete and the wall, while. still 
“green,” is rubbed down with a 
wooden float. In this way the rough 
spots are eliminated without discol- 
oring the surface. For such a thin 
wall special care is exercised in plac- 
ing and bracing the forms to keep 
them true and plumb. 


Floors—The floor is usually con- 
structed of wood, using joists 2” x 
8”, 18” 0. c., supported at the out- 
side on the footing wall and at the 
center on a girder set on concrete 
posts. One-in. sheathing is laid di- 
rectly: on the joists and the finished 
flooring after the other parts of the 
building is complete. If tile floors 
are specified, the tile are laid on a 
concrete base over a well packed 
earth fill. The floors of the bath 
room and of the kitchen are gener- 
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Fic. 1—A Grovur or Concrete Houses ar “Ex Conpapo,” Porro Rico 


ally of tile and concrete respective- 
ly. The top surface of all conercte 
floors is treated with a hardener to 
prevent wearing and dusting. 
Partitions—AlII1 interior partitions 
are constructed of Hy-Rib® and plas- 
ter, except where a center support 
is necessary for the roof joists, in 
which case the center longitudinal 
wall is of solid conerete. The par- 
titions are 3” thick and are laid di- 
rectly upon the wood floor, the floor 
joists being doubled under the par- 
tition. They are reinforced at the 
corners and at the sides and the top 
of door openings with 114-in. struc- 
tural channels vertically, and 14-in. 
round rods, attached to the Hy-Rib, 
horizontally, 18” o. c. The mortar 
applied to these partitions consists 
of 1 part of Portland cement, 3 
parts of sand and a small amount 
of lime, usually 10% of the cement. 


*Trussed Concrete Steel Co., Youngstown, 
Ohio : 


The interior of the outside walls is 
also plastered to conform in color 
and texture to the plaster partitions. 
All concrete and plaster are wat- 
erproofed with an integral water- 
proofing, as well as all concrete 
floors that are laid on the ground. 
Roofs—If the width of the build- 
ing will permit, the roof joists span 
the outside walls. Roof construction 
is of the ordinary frame type and is 
clearly shown in the accompanying 
plans. The roofing material used 
depends upon the fancy of the own- 
er and is of asphaltic paper, metal 
tile, Spanish clay or vitrified tile. 
The clay tile are not used to a very 
large extent, owing to their excep- 
tionally high cost. The pitch of 
roofs is very flat and the overhang 


‘varies from 3’ to 4’, either ceiled or 


left open. If ceiled, special care is 
taken to allow circulation in the attic 
by providing at intervals screened 
openings in the ceiling. 


Details of Finish—The tendency 


of the Porto Rican is toward rather 
bright colors and panels of faience 
tile are inserted in certain parts of 
the outside wall, usually on the sides 
of columns and at the lower corners 
of windows. These panels are shown 
in the accompanying views. The 
windows are a very important factor 
in the construction of these dwell- 
ings, as it is imperative to obtain the 
maximum ventilation and, on the 
other hand, not admit too much sun- 
light. As before mentioned, this -is 
ordinarily accomplished by the use 
of shuter windows. These windows 
are also generally placed in groups 
so that when they are open the room 
will practically be converted into a 
veranda. 

‘These residences contain nearly 
all of the conveniences of a modern. 
suburban American home, such as 
water service, electricity, gas, etc. 
However, except in the business dis- 
trict of San Juan, there is no sewer- 
age system. Sanitation, therefore, 


Fic. 2—Construcrion Views or Hovse 


requires that each residence must 
dispose of its sewage. The system 
consists of two tanks placed well un- 
der ground, one of them constructed 
of concrete and practically air-tight. 
The second tank is constructed of 
loose stones through which the sew- 
age water percolates. The solids are 
retained in the first tank and the 


ror BEHN 


CONCRETE 


HOUSES 


Ea 


fluid is drained into the second, 
where it seeps out through the 
ground. The air-tight tank will re- 


quire cleaning about once a year and 
the outlet tank, if constructed prop- 
erly, will never require any attention. 

These residences are in the resi- 
dential park, “El Condado,” which 
contains practically all the homes of 
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this type. The dwellings are de- 
signed by local architects and are 
built by local contractors, either un- 
der the supervision of the owner or 
through Behn Bros., who are financ- 
ing the development of this section. 


COSTS 


It is rather difficult to obtain unit - 
cost figures. Very few contractors 
keep a cost system in a systematic 
way and consequently most of them 
cannot give the cost of a certain kind 
of concrete on the unit basis. How- 
ever, the following figures are an 
average of most of the structures 
illustrated and represent quite close- 
ly the actual cost: 

Lasor AND Matrerrat Costs, Concrere ReEst- 
DENCES IN SAN JUAN, P. R. 
Matertats (Cost at Job): 


Cement, per bbl. gross (less 28 cts 

LOFETebUEn! Of, SACKS) cies. eee eerie $1.80 
Broken stone, %4-in., per cu. yd...... $2.30 
Stone screenings, %4-in. to dust, per 

CUPY Citas ofhisievel ts cisieisietehimeicenisn en Gel D 
Sea xSanc se PELs CULeVCl waiemterieisme sl tarsrcce 50 cts. 
River Sandsaper Cua Vaccines aes $1.90 
Rough dimension and sheathing lum- 

Her, Per 1,000) 'b.. W...es ew.eewse soe es oSeS-OO 
Finished Y. P. lumber for formwork, 

DEES U.000 Ds Iawerek eee eee kien es $30-32 
Quarter-sawed Y. P. flooring, per 

IP Ue) oa) 2 epee Aireccis ict con satan ie See me $65-70 
Reinforcing steel, per ton base....... $41.50 
P. R. mosaic tile for floors, per sq. 

WiC eearey srotererarore oval d cietiner a eveinvaxci eho ere a OOO LS. 
Red quarry tile for roof (U. 


mire.) per sq: yd. Of Toot, iw..t . $2.50 
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Holland clay tile for roof, per sq. yd. 


OLLTOOLE ces occ sel oc einveleele Seveone we $1.20 
Metal lath for partitions, with studs, 
DOE, SC alts meee fects 2.5 cts.-3.0 cts. 
Hy-Rib or similar for solid partitions, 
DEPESQe IES. ose visicemic sina 5 cts.-7 cts, 
LaBoR AND MATERIALS: 
Footing concrete, 1:3:6, labor and 
materials, perceus Vidiac ccs esas sees 00 
Wall concrete, 4”-6” thick, labor and 
materials, Per Cis Vacs vieee cee oe 8.00 
Floor concrete on earth fill, labor and 
materials, per 100’ (5” thick), (no 
LOD “GTessing)!.. Secusecdenee cakes: $12-14 


Hy-Rib partitions, 8” thick, per sq. yd.$1.75 
Studded partitions, 6” thick, lath and 
plaster both sides, per sq. yd....... $2.00 
Plaster and concrete, %4” thick, per 
BGs YA. we sescsessecsesceecsonssncs 85 cts, 
Rub finish on outside wall (where not 
plastered), per sq. yd............ 18 cts. 
Finished wood flooring, labor laying, 


DEF 80. VA. oocscscvcsccsvesevcces 18.5 cts, 
Finished wood flooring, labor finish- 
ing and scraping, per sq. yd....16.0 cts. 
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Wood floor joists, 18-in. spacing, la- 


bor) per 1000s Miser cm ceis cients ols $20.00 
Tile floor, labor, per sq. yd........... $1.00 
Peon Jabor, perwarascs: cere 10 cts.-12 cts. 
Carpenters, per” Drscciws selew euetents ss 25 cts. 


Average cost of buildings, complete, includ- 
ing plumbing, electric work, etc., for one- 
story residence as described in article is $1.75 
per sq. ft. of floor area, including balconies. 


Build Fireproof Homes 

Standing guard at a blackened 
ruin, where the charred remains of 
what was a home are a wet, black 
mass in the hole that was the cel- 
lar,—we have all seen the chimney, 
standing stark and grim, a warning 
to men to build of fire-resisting ma- 
terials. 

Men are inherently fire-worship- 
pers. From earliest times—around 
fires of many kinds—have grouped 
the mystery and the magic of the 
developing races. In what we have 
been but very recently prone to call 
our “modern homes,” burnable wood 
construction, wood walls, floors, roof 
and stairs, fire has been our servant, 
our enemy, and too often our demon 
master. 

Fire should be man’s friend—to 
serve and comfort him. In the dread 
of fire, in that state of living in con- 
stant fear of fire—in that necessity 
of constant precaution against de- 
struction by fire—in your very home 
—in the heart of your home, the 
fireplace—mankind is losing much. 

Leave out the toll of lives and the 
loss of property, and consider alone 
the damage—not measured in per- 
sonal or material terms—but the 
damage wrought by fear and anxi- 
ety. 

One incident illustrative of this 
comes to mind at this time. There 
was a home on a hillside in a Jersey 
suburb in a frame cottage. The 
neighbors, too, lived in frame cot- 
tages which dotted the hillside. In 
a short twenty minutes one spring 
afternoon — with everybody awake 
and about—fire changed one of the 
houses to a blackened ruin. What 
household goods could be saved were 
piled in neighboring yards. Can 
such tinder-boxes be called homes? 

Today, in a 30-year-old brick 
house, wooden floored, in the up- 
stairs nursery, an open grate fire is 
the center of interest. A banked 
fire kept through the cold nights, is 
a comfort. A live coal falling out 
of the basket—a defect in the chim- 
ney—any one of many possibilities 
—would convert that house into a 
furnace, with us inside. 

Under such possibilities for de- 
struction, we have in the past been 
compelled to live. We have had to 
house our wives and children, shut 
up —locked in —in tinder-boxes— 
nursing the demon fire in their midst. 
If all the hours of fire and worry 


caused by the possible fires in Ameri- 
can homes could be summed up, what 
an appalling total it would mean. 
We have paid bitterly for tinder-box 
construction of American homes. 
The currency has been human lives 
and happy homes. We have learned 
to fear fire and to hate it. 

This is not a discussion of con- 
crete houses—so much as it is an 
earnest plea for fireproof homes. 
Consider today what is offered the 
modern house-builder. For exterior 
wall construction concrete, block or 
poured, tile, stucco and brick—each 
makes its appeals in different ways. 
In the long run and all things con- 
sidered, many of them are cheaper 
than clapboards. The emphasis to- 
day must be placed on fireproof 
floor, stair and roof construction. 
For fireproof construction of these 
parts concrete in some form or an- 
other is absolutely essential from 
every practical standpoint. At a 
given cost, concrete, in walls, floors 
and roofs, offers to the home builder 
the biggest value in every way. 

Consider the contrast in modern 
fire-resisting concrete home building. 
A fireplace is put up on the roof 
where it can be enjoyed by all, where 
the air and sun and sky and stars 
and fire are true companions. In 
another home (shown in this issue) 
a fire burns in a basket in the cen- 
ter of the room; a hooded smoke- 
stack carries off the smoke. The 
fear of fire, the worry and anxiety 
over it, are banished for ever. 

It has been said that a man’s 
home is his castle. Is it true so long 
as the traitor demon, fire, is nour- 
ished within? Is it not true only 
when the house is fire-resisting in 
every part? 


The Concrete Porch 


Concrete as a better material for 
porch construction is making prog- 
ress, but thousands of houses are 
still being built in which wood is 
used for this exposed portion of the 
building. The porch is usually the 
first part of a house to be replaced 
and particularly so since less dura- 
ble woods have replaced pine. 

Concrete is the logical material 
for porch and steps. It is perma- 
ment, it is inexpensive, it is clean 
and attractive. To use less perma- 
nent material except on the frame 
house seems inconsistent and on the 
frame house the concrete porch 
makes permanent this troublesome 
detail and cannot fail, as time 
passes, to educate the owners, ten- 
ants and other observers to the value 
of concrete as a house building ma- 
terial, 
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Fic. 1—Two Views or Concrete House wirn DovusLe Watts, Burtt 1x BincuamTon, N. Y., ror $3,500 


Six-Room House, 


Double Concrete 


Walls, Costs Complete, $3,500’ 


The 6-room house shown in the 
accompanying illustrations, 24’ 6” 
x 386’ 6” in plan, has double con- 
crete walls and was built complete 
last season for $3,500. 

It is the home of Otto W. Gall, 
Binghamton, N. Y., designed by him- 
self and built by William S. Snyder, 
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contr., Binghamton. Information as 
to the construction and costs is sup- 
plied by Mr. Snyder. 


Added to the principal plan dimen- 
sion given is a porch 10’ x 23’.. The 
cellar is 7’ 6” in the clear; height 
of first floor 9’ 3”, second floor 8’ 
10”, full height of house to roof 
plate, including cellar, 26’ 6”. A 
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Fic. 2—Fimst anp Seconp Fioor Pians, House 1x BincHamton, N. Y. 


Van Guilder? hollow wall machine 
was used in the construction. 

The material required for outside 
walls including footing; cellar walls, 
superstructure and porches, was 116 
cu. yds. of bank-run sand and gravel, 
at $1.25 per cu. yd.; 124 bbls. Atlas® 
cement at $1.40 per bbl. The con- 
crete was mixed 1 part cement to 6 
parts sand and gravel; $28 worth of 
wire ties and reinforcing were used. 
Workmen employed were: one oper- 
ator on hollow wall machines at $4 
per da., and four helpers at an aver- 
age of $2.25 per da.; 21 das. were 


evan Guilder Hollow Wall Co., Rochester, 
N : 


8Atlas Portland Cement Co., N. Y. C. 
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occupied in the work. A mixer with 
a hoist attached* for carrying the 
concrete to the double wall machines 
was used. A charge of $1.00 per 
da. was made against the house for 
the mixer. 

The footing under the cellar wall 
is of oslid concrete 18” wide by 12” 
deep. The cellar walls, 8’ high, 
have an outside wall 6” thick and 
an inside wall 4” thick, with a con- 
tinuous air space between them, but 
are bound together by many galvan- 
ized iron ties with bent ends running 
from the middle of one wall across 
the air space to the middle of the 
other wall. 

The superstructure and _ porches 
have double 4-in. walls with the same 
air space and ties. Each wall is re- 
inforced with wire all around the 
building every 9” in height. The 
chimney is a part of the concrete 
wall itself. 

The entire cost;-of the concrete 
work on this house, including foot- 
ing, cellar walls, superstructure, 
vorches and chimney, was $640. The 
cost of the walls, including 1 ct. per 
ft. for investment in machines and 
depreciation, was 16 cts. per sq. ft. 
of wall surface. No wooden forms 
were used; the machines did all the 
work except the steps leading to the 
porches and the chimney above the 
roof. 

Plaster is applied directly on the 
inside walls, the insulation provided 
by the air space making furring and 
lathing unnecessary. Dampness will 
not penetrate the interior and con- 
densation is prevented. The amount 
of plaster required is somewhat less 
than when placed on lath. 

The stucco finish is applied direct- 
ly on the outside walls, the machines 
leaving a rough surface for its ap- 
plication. On this house three coats 
were used composed of light colored 
sand, Atlas cement and_ hydrated 
lime. The third coat was applied 
with a whisk broom, producing a 
whip effect. The walls are entirely 
of concrete and steel. 


Wart M'acnHine 1x Use 


Fic. 3 


4Jaeger Mach, Co., Columbus, Ohio 
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Inside the house the first and the 
second floor are double; first floor 
tinished in oak; second floor finished 
in N. C. pine; floors filled and var- 
nished; all partitions throughout 
house, except where sliding doors 
run, are 6” thick; partitions where 
sliding doors run, 8” thick; floors of 
kitchen and bath room of composi- 
tion flooring; kitchen trim, N. C. 


pine, natural finish; all other trim 
of lower floor, including stairway, 
cypress, finished with one coat dark 
mission stain; all second floor trim, 
N. C. pine, three coats while enamel ; 
hot air heat; electric lighting; 
straight gas kitchen. Outside trim, 
cypress stained with tobacco brown 
creosote; slate roof; cost of house 
to the owner, complete, $3,500. 


Living in Concrete Houses’ 


A Lerrer rrom L. N. Bassrrr? 


I am glad to make a statement as. 
to the living conditions as we have 
found them in our concrete houses 
during the last three years. These 
houses, it will be remembered, were 
built by Mr. Hazen, Mr. Fuller and 
myself, in 1910, and were described 
in the May, 1911, issue of Cement 
Age. Briefly, the houses are of solid 
reinforced concrete with reinforced 
concrete floors and stairs. The roofs 
are of tile on wooden rafters and 
decking. ‘The outside walls are 8” 


and 6” thick and are furred on the - 


inside. A 1-in. air space is left be- 
tween the wall and the plaster on 
metal Jath. The bearing walls anc 
the ceilings were finished by rubbing 
smooth with carborundum brick and 
left in this condition. The partition 
walls are plaster on metal lath. The 
floor surfaces in the three houses are 
oak for the second-floor sleeping 
rooms, tile and concrete for the liv- 
ing rooms. The cost of these houses 
was $7.50 per sq. ft. of gross area. 
This included 14 of the porch area. 

After our experience of four win- 
ters, I can say that we much prefer 
this type of construction to the frame 
dwelling. The past winter has been 
unusually severe, with zero tempera- 
tures accompanied by very high 
winds. In spite of our exposed po- 
sition the wind and weather have in 
no way affected the interior comfort 
of our houses. One thing stands out 
forcefully, and that is the solidity 
and tightness of the concrete house 
in a high wind. 

In my own house, of about 1,200 
sq. ft., I have burned about 12 tons 
of coal each winter, and every one 
of our 10 rooms has been comfort- 
able. From our own experience the 
heating proposition presents an in- 
teresting point. The temperature of 
our main floor rooms has seldom been 
above 70° F. and with very few ex- 
ceptions has not been below 60° F. 
In other words, during the entire 
winter the hot water system has been 


so operated as to keep the rooms 
within a range of 10°. This, of 
course, does not apply to the sleep- 
ing rooms. This regular temperature 
is possible because the concrete par- 
tition walls and floors seem to absorb 
any excess heat, and if the fire gets 
low at night the radiation from the 
concrete keeps up the room tempera- 
ture. Another point is that with sol- 
id floors there are no drafts and the 


difference in room temperature be- 
tween the floor and ceiling is very 


little. I have no figures on this, but 
it is nothing like the rooms in some 
frame houses where the difference 
is sometimes more than 10°. Per- 
haps the reason for this even tem- 
perature is the heat in the concrete 
floors, and perhaps also very slight 
convection currents produced by the 
outside walls, which, while furred, 
must have some effect upon the room 
temperature. 

In summer time the houses are 
very comfortable and I think have an 
advantage over the frame house in 
evenness of room temperature. That 
is, the interior does not fluctuate with 
the mid-day heat. = 

We have not experienced damp- 
ness at any time. 

Our concrete floors we have found 
comfortable and easy to take care of. 
After our experience with’oak, con- 
crete and tile, our choice would be 
the latter. A good quality of tile, 
well laid, is decorative, comfortable 
and can be kept immaculate. Where 
children are in evidence, and several 
times a day bring in snow, mud and 
water to the main hall, the tile is 
much to be preferred, as all that is 
needed is a mop to restore it to its 
original condition. 

The exteriors of the houses seem 
to improve with the weathering, and 
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both exteriors and interiors have 
proven satisfactory. There has not 
been the slightest settlement in any 
of the three houses. 

In regard to the matter of train- 
ing vines on concrete surfaces, there 
is one vine only that I know of which 
will stick, and that is the Ampelopsis 
Vechii, or Japanese ivy. This does 
pretty well but sometimes the high 
winds tear off the small ends. The 
vine is prolific and I think will stick 
permanently to a concrete wall. The 
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English ivy is much prettier to my 
mind, and I have planted some of 
this. It has not gotten well started 
and when it does I expect I shall 
put a trellis for it to grow on. 

Not a dollar has been spent for 
repairs and no insurance is carried. 
To our way of thinking the concrete 
house is a much superior type of 
construction, with many advantages 
and none of the disadvantages which 
are encountered even with well built 
frame dwellings. 


A California Concrete House With 
Pre-Cast Walls’ 


Fic. 1—Cowcrete Hovusr wirma Pre-castr Watts at Houtywoon, Cat. 
Fic. 2—Iwrerror, SHow1nG Concrete AND Tire FIREPLACE 
Note the sanitary finish of door and window openings and absence of wood trim 


Early in the history of concrete 
construction, Col. Aiken, U. S. 
Army, devised a system of casting 
the walls of buildings in a horizon- 
tal position and raising them mith 
special equipment. Numerous build- 
ings were erected, notably at army 
posts, but the system was not widely 
used. Recent developments indicate 
increasing interest in the possibili- 
ties of this plan. 
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In the construction of a concrete 
house at Hollywood, Cal-, the walls 
were pre-cast in a horizontal posi- 


tion and raised by motor-driven 
jacks. The house was designed by 


Irving J. Gill’ and erected under his 
supervision. 

After the foundaiton for the 
house had set the floor slab was laid 
and on this jacks for the-erection of 


2Archt., San Diego, Cal. 
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Fic. 5—Turer Sracres oF Construcrion 


At the left a wall is in position. At the - 
right the wall has just reached its place, 
while in the foreground a form is ready 
to receive the wall 


Fig. 6—Watrts Reavy to PrLaster 


the walls were placed, which are well 
shown by Figs. 3 and 7. Twelve 
feet of floor space from the wall to 
be erected was required in which to 
place the jacks, on which tilting 
tables, built of 2-in. x 6-in. rough 
plank, were laid over steel walking 
beams. The number of jacks used 
and the spacing of them depended 
on the weight and size of the wall 
to be supported. 


Door and window openings were 
laid out, the metal jambs set in place 
and the remaining surface of the 
wall form covered with hollow tile 
spaced for reinforced concrete beams 
to give proper stiffness; twisted steel 
rods were then placed vertically and 
horizontally and the wall was ready 
to be poured. Concrete was wheeled 
up an incline, dumped, leveled off 
and allowed to set. The upper sur- 
face (the outside of the wall) was 
finished in its tilted position before 
being raised. 

The power for erection was ob- 
tained from a 5-h. p. gasoline en- 
gine and transmitted to the jacks by 
a shaft through their pedestals. A 
worm gear mechanism extended all 
jacks at exactly the same rate. 
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Fic. 7—Ratstnc EquieMeNr 
Fic. 8—Metrat Winpow FRAME 


From 4% hr. to 2 hrs. was re- 
quired to raise each wall, the time 
depending on the weight, shape and 
position of the wall. 

Horizontal rods left projecting 
from the ends of the walls were 
bound together after two adjacent 
walls had been raised to an upright 
position. A form 2’ wide was built 
up the entire height of the wall and 
into this concrete was poured, pro- 
ducing a concrete and hollow tile 
shell reinforced with twisted steel 
bars. 

CONSTRUCTION DETAILS 

Roof joists are held in place by 
anchors for which provision had 
been made in the concrete wall and 
l-in. x 6-in. sheathing covered by a 
gravel composition was used for the 
roofing. Interior partitions are of 
metal lath on wood studding and the 
rough concrete floor slab has been 
covered by a finish coat reinforced 
with wire cloth. 

Special metal door and window 
frames* were used manufactured 
from No. 22 ga. galvanized iron bent 
to shape and provided with perfor- 
ated flanges through which the con- 
crete forms a key. The plastering 
finishes flush to the corners of the 
frames which act as a corner bead 
for both exterior and interior wall 
surfaces. Each side of the frame is 
bent from one piece of metal so 
there is no danger from cracks. 


Patent applied for, Irving J. Gill 
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Fic. 9—Derarz or Mretat Door FRAME 


Sanitation and fireproofing are the 
features of the finish as well as the 
structural details. There are no 
moldings or panels on the doors, sim- 
ply plain slab surfaces easily cleaned 
or dusted, while the absence of base- 
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Fic, 10—First anp Seconp FiLoor PLANs 


boards, ceiling beams, plate rails, 
door and window casings and picture 
molding makes the house as nearly 
dirt proof as is possible. 

The experience gained in the con- 
struction of this house indicates that 
it has possibilities for economy that 
will recommend its more extended 
use. 


When lapping the ends of rein- 
forcing rods they should not be 
closely wrapped with wire; the con- 
crete must have free access to all 
parts of the steel. 


* 


“Worked Out’’ Details 
in Concrete House 
Construction! 


By A. Morean Situ’ 


Present-day building materials and 
modern requirements make the resi- 
dence more substantial, and materi- 
als that are liable to rot or rust are 
largely eliminated. 

Beginning wiith cellar wall, cellar 
floor, porch floors and steps, concrete 
has made possible the first advance 
toward permanent residence construc- 
tion; even today all houses of any 
consequence include these features in 
concrete and the same conditions and 
circumstances that favor this good 
start are just as favorable toward 
completing the residence with con- 
crete. Just as soon as the builder 
becomes more familiar with the use 
of concrete in residence construc- 
tion the concrete house will be an 
everyday proposition and entirely 
practicable for the man wanting per- 
manence, the lowest up-keep cost and 
nothing to fear from fire. 

Conventional ways of building 
with other materials, such as an 18- 
in- cellar stone wall, increased wall 
full height for chimney bearings and 
13-in. walls for first story, handicap 
the use of concrete,—but when it is 
clearly understood that a concrete 
wall will distribute and withstand 
different stresses more safely than 
a wall of stone or brick of the same 
thickness, it is apparent that materi- 
al can be saved by using a thinner 
wall of concrete. 

For the average two-story house 
with 7-ft. cellar a 10-in. cellar wall 
and 8” for the first and the second 
story wall is heavy enough. Rein- 
forcing steel should never be omit- 
ted; with the slight extra cost, the 
fear of cracks is overcome. 

Two 5£-in. bars should run contin- 
uously in all walls and partitions 
just over window and door heads. 
Local conditions better determine the 
quantity and placing of vertical 
steel. 

Inside partitions should be about 
4” or 5” thick. Grounds for base 
rails, ete., with grooves for wiring 
and piping, must not be overlooked. 
Small holes for pipes are easily pro- 
vided by wrapping a few layers of 
heavy paper around a stick and plac- 
ing where the hole is wanted. The. 
paper makes removal an easy matter. 


14From Concrete, Jan., 1915, p. 17 
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Forms for the cellar wall and the 
first-floor slab should be built at the 
same time so that the wall and the 
slab may be poured integral and 
likewise the walls and slabs for the 
first and the second story. 


The outside walls should have air 
space provided with %-in. x 2-in. 
furring strips; the air space is rec- 
ommended where zero weather is ex- 
pected as the saving in heating fuel 
will pay for the air space and the 
house will be cooler in summer. 


The thickness of the floor slab 
and amount of reinforcing required 
will vary according to the span and 
should be carefully worked out both 
in design and construction. 


Tile or terrazzo floor may be laid 
on the floor slab at much less cost 
than over wood joists: Wood floors 
may be laid over the slab on wood 
sleepers in the usual manner. 


The concrete roof is an important 
part, as is also for appearance the 
top part of the house, whether it is 
called the cornice or the parapet. 
Where the roof is flat, a combination 
roof, and cornice works out well and 
is simple in construction. Fig. 1 shows 
one arrangement; the appearance 
here is extremely plain but it may be 
built to suit individual tastes or style 
of architecture. 


The roof bears entirely on the cin- 
der fill, allowing freedom for shift- 
ing due to change in temperature. 
Care must be taken in cementing in 
the brass flange and pipe and the 
pipe must clear the hole in the slab 
by at least 14”; a cheaper conductor 
may extend to the ground. Brackets 
may be placed at the corners and at 
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intervals for support and appearance. 
The forms about this detail work 
should be well oiled to keep them 
from warping, which often causes 
cracks before the concrete is hard. 


_ Fig. 2 shows an arrangement of 
roof with parapet or guard wall. 
This wall is a means of safety where 
the roof space is utilized and when 
formed out on top is very suitable 
for growing plants or vines. About 
two layers of corrugated paper serve 
well the purpose here intended. It is 
collapsible under the roof expansion 
and the horizontal part makes easy 
the removal of the form board over 
it. My experience in roof construc- 
tion has shown that Figs. 1 and 2 
are very simple to build, are efficient 
and the work looks neat: 


Cinders being light and not too 
dense when rolled to grade make a 
good inexpensive base for a concrete 
roof, 
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The roof should have a fall of not 
less than 14” in 12” and preferably 
about 14” in 12”, 

The outside finish for a concrete 
house whether it be a plastered coat 
of sand-finish, rough-cast or pebble- 
dash will surely be a permanent job. 
The sand or float finish should be 
given last consideration. 


Concrete Finirnc ror TREE 
PRESERVATION 


There is one man to look out for. 
There is no proprietor or superin- 
tendent who can afford to have Mr. 
Happy Hazzard—familiarly known 


as Hap. Hazzard—working for him. 


On every hand are evidences of 
more serious attention to the matter 
of the quality of the sand, gravel 
and crushed stone which are to be 
used in concrete. 


bt 
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Concrete Walls and Permanent Interior 


Form of Hollow Tile? 


By C. R. Knapp 


In building concrete houses where 
hollow walls are used it has been the 
general practice to use a movable 
core system, the core being moved up 
as fast as the concrete gets to the top 
of the core. I have used this method 
on a number of buildings but gave it 
up to use a 3-in. partition tile placed 
in the center of the wall making two 
4-in. concrete walls with this 3-in. 
tile between. This way of producing 
a hollow wall has a great many ad- 
vantages over the “pull-a-core” sys- 
tem besides showing a decrease in 
the cost. The saving of time more 
than overbalances the cost of the 
tile. 

In building the concrete house here 
illustrated, I believe that I have made 
a still further advance in the hollow 
wall methods. The results fully 
bear me out in this belief. In this 
case instead of placing my hollow 
partition tile in the center of the wall 
I have used it for my inside form. 
This brings my two 4-in. concrete 
walls together, making an 8-in. solid 
wall and saving one line of steel rein- 
forcement. The tile are held in place 
by a board or strip in front of the 
2 x 4 uprights which are put in at 
regular spacing to match the 2 x 4’s 
of the front forms. Reference to the 
drawing will show that the boards or 
strips that hold the tile in place come 
only at the joints where the tile 
open. There is in this method a 
great saving because it saves building 
the inside forms and leaves only one 
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side of the concrete wall to look 
after. The tile are more easily hand- 


= Ji 
3° +3 


a 


er 


FILE STE. = 
ae OE FE 


=e 


; 


E 
(a 
las 
Fe 


== 


| 


— 


OUZS/DE INSIDE 
FOF? FOlR4 


ra. Os - i 
Pic. 2—Deratt, SHowrnc Meruop or 
Watt Construction 


IXCOND /L00R 
Fic, 3—Froor Pans 


led and can be kept in place better 
than when used in the center of the 
wall, and the air space is just as 
effective. In the finish of the in- 
side wall the wall plaster is put di- 
rectly on the tile, to which it ad- 
heres firmly. 


The illustrations from photographs 
and the plans show the house built in 
Albany by the method described. It 

_was built with idea of producing just 
a simple, cozy, homelike bungalow. 
It is a house built around a big fire- 
place. The openness or oneness of 
the lower floor, with no partitions ex- 
cept around the kitchen, is a special 
feature. Its large window spaces 
give plenty of good sunlight and 
these with the outdoor sleeping porch 
on the second floor rear show the 
owner’s appreciation not only of 


CONCRETE HOUSES 


light but of fresh air. The windows, 
all casements of a new style, are 
hinged in the middle and push out, 
the ends coming together. 


The coal bin is under the front 
porch, sloping to a hole in the found- 
ation wall near the heater, thus leav- 
ing no chance for coal dust in house. 
Cupboards for storage are built in 
foundation wall by using insets when 
concrete goes in. There is a beamed 
ceiling on the first floor. 


The finish of the outer wall is 
bush-hammered at a cost of approxi- 
matory 3 cts. per sq. ft. The roof 
is of red asbestos shingles, thus 
giving a touch of color. 


The finish of the woodwork inside 
is mission. The finish of the wood- 
work outside is painted white. 


Concrete Block House, With Double 
Wall, Costs Less Than $2, 500° 


Fic. 1—Concrete Brock, Dousre Watt House, Costrne $2,500 


The 7-room concrete block house 
shown in the accompanying illustra- 
tion and in detail in the drawing was 
erected at Lake Geneva, Wis., by the 
Cement Stone & Brick Mfrs., for ap- 
proximately $2,500, including plumb- 
ing and hot water heating system and 
also including profits. A distinctive 
feature of the house is the large wall 
unit, using 12-in. high block. 

All of the walls are of double con- 
struction with an air space. The 
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basement walls are 5” thick on the 
outside and 5” thick on the inside, 
with a Q2-in. air space. Above the 
basement level the walls are of 5-in. 
block on the inside and 4-in. block 
on the outside, also with a 2-in. air 
space. The block in the basement 
walls, both sides, are 8” high and 
24” long, and the block forming the 
inner wall above grade are also 8” 
high, while those on the outside are 
12” high and 24” long. All the 
block were made on a Hobbs? ma- 


2Hobbs Concrete Machy. Co., Detroit 
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chine. Plain block were, of course, 
used below grade, and rock face 
granite block were used in the ex- 
posed portion of the foundation up 
to the water table. Panel face gran- 
ite block were used over the water 
table to the second story height, with 
stucco on plain block from there to 
the roof. The porch columns, balus- 
ter work and other ornamental pieces 
were made in Simpson* molds. 
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’Simpson Cement Mold Co., Columbus, Ohio 
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Fic. 3—Froor Prans, Concrete Brock House Costine $2,500 


In laying up the walls, wall ties 
were used with 14-in. round mate- 
rial bent at each end. Manufactur- 
ers, in figuring the cost of the house, 
added to the cost of materials and 
labor a profit of 30%, this covering 
the manufacturing end only of the 
concrete work. The units required 
are listed as follows at the retail 


price: 
QLOESOlMGEStOMeH Oo! <x Oe BAYT cvs cele $103.40 
1,500ssolid ‘stone, 4” x2 8x 240. wae 150.00 


218 solid stone, 4” x 12” x 24”, using a 


facing of granite and white cement. 54.50 
832 solid stone, 4” x 12” x 24”, granite 

fA COM eee Nore oie ais otenr enue toeietatans alors 83.00 
10 window sills and caps, 38’ 8” long, 

APM EHICK ear TGs, cxerauate vale revaliete voice 15.00 
ES PWIGOWT SEISS oo tes area erode eens 13.50 
80 pier stone, 4” x 12” x 12”, granite 

HACC Maceo tenho iect Eros noseneyns 12.00 
BEE POLCH COINS renter terenentore ooo < cterciomatets 30.00 
28.chunney block; ,47. x 8" x 20% ..4 05 5.04 
80 baluster block, 4” x 4” x 12”, rock 

HACE MLWO. SIG ES. lore arate atte nee tree ete 8.00 
202 lin. ft. water table, 5” thick, 6” 

FAL petetarertstc ear ona cc sirs so Maarten ne orereteter ete 50.50 
Poa Nai Tiel ave a6 U6 od eee Senor oecvocre tio Ge 3.60 

$528.64 


This gives a total of $528.54. 

The excavation cost $40.00. 

The mason work is itemized as fol- 
lows: 


Mason and laborers at $5.00 and $2.25 

per da. of 8 hrs. respectively, laying 
DOCK tere mre st. oe elecohe tas Sy aboeresrerse rate $210.00 
BP OTIVULIAL WAS sospecs is, cse oe Marker ania ations 30.00 
Sand, cement and lime for laying block 28.00 
$268.00 


This gives a total, including mason 
work, and labor, of 
$7096.54. 

Rough lumber and mill work cost 
$565.00. 


materials 


Carpenters at $4.50 a da. of 8 
hrs., $360.00. 

The stucco on the upper walls is in 
two coats—one of ordinary gray ce- 
ment, and a finish coat of white Me- 
dusa Portland cement* and _ silica 
sand, with a cost, including labor and 
material, of 70 cts, per sq. yd. 

The interior walls are plastered 
directly on the block, the air space 
being continuous. The roof is cov- 
ered with shingles stained green. It 
is understood that the house made 
such a satisfactory appearance that 
the same company has had to build 
four more similar houses since. 


4Sandusky Portland Cement Co., Sandusky, 


To advocate the use of a material 
and then do a half-way job of man- 
ufacture or construction is an exhi- 
bition of the poorest kind of poor 
business sense. 


CONCRETE HOUSES 


A Group of Concrete Houses Built 
With Steel Forms at Newark, Ohio! 


By Georce V. K. Greenr? 


Fic. 1—A Grovur or Arrractive Pourrep 


Following is a brief description of 
all-concrete dwelling houses erected 
by Eli Hull, at Newark, Ohio. Mr. 
Hull has developed an entire city 
square with fireproof houses. In the 
center he has erected a concrete com- 
munity garage to conform, archi- 
tecturally, with the houses. This 
garage, although under one roof, has 
a private room for each of its users. 

These houses were cast in the 
Lambie® forms, one complete story 
at a time, including the floor and the 
partition walls. Window and door 
frames are cast in and are perfectly 
weather-tight. 

The houses contain eight rooms 
and a bath and are heated by hot air 
furnaces, the hot air ducts being cast 
in the walls. The usual light-gauge 
metal ducts were used and they were 
filled with sand to keep them from 
collapsing. After the forms were 
removed this sand was allowed to 
run out. 

Six-in. reinforced concrete walls 
and partitions were used from the 
footings to the cornice. The mix 
was 1 part cement and 6 parts of 
aggregate as it came from the river 
bed. The aggregate was clean, 
sharp sand and gravel and was so 
close to the necessary proportions 
that it was not screened, but was 
used as it came on the job. 

The walls are reinforced with 14- 
in. round rods, 18” 0. c. each way. 


1F'rom Concrete, Jan., 1916, p. 26 
2Chf. Engr., Lambie Steel Form Co., N. Y. 


“Lambie Steel Form Co., N. Y. C. 


Concrete Hovuses 


The same reinforcing was used in 
the floors 9” o. c. the short way of 
the span and 2’ the long way. These 
rods also acted as tie-rods to hold 
the forms in place. A part of the 
floor reinforcing in both directions 
was carried through the belt course 
plates by 14-in. x 2-in. bolts at- 
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tached to the rods by cast iron sleeve 
nuts. This permits leaving on the 
belt course plates when the wall 
plates are removed, and they are 
used as a gauge to hold the wall 
plates in position for the floor above, 
thereby holding them rigidly in 
place without further bracing. 


The floor plates rest upon an ad- 
justable beam, which in turn rests 
upon and is bolted to a ledger angle. 
This ledger angle fits into an L- 
shaped notch near the top of the 
plate, leaving the space below clear 
of braces. See Fig. 2, which also 
shows the second floor being cast 
and the method of casting the cor- 
nice without long braces. A Q-in. x 
4-in. stick was cast in each belt 
course, both front and rear, to form 
a slot so that the floors of the 
porches could be tied to the main 
building. The necessary soil and 
gas pipes and electric conduits were 
cast in place. 


An average time for setting up a 
story was less than 3 das. and not 
more than 7 men were employed at 
one time. All concrete was machine- 
mixed and hoisted in a tower and 
carried by spouts to the forms. The 
stories contain from 30 cu. yds. to 
34 cu. yds. of concrete. It took 
from 51% hrs. to 6 hrs. to pour each 
story. Stripping and cleaning forms 
took about 2 das., a total of about 1 
wk. for each story. The 70-ft. 


Fic. 2—Forms 1x Prace ror Pourrne First ann Srconp Story 
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tower was placed so that it could 
take care of four houses. 

The roof frames are of 
6-in. spruce, nailed to a 2-in. x 6-in. 
plate, secured to anchor bolts cast in 
the cornice. The roofs are covered 
with different colored asbestos shin- 
gles. The houses are finished with 
a fine stucco of white sand put on 
by the “Swenson” stucco machine.® 

The interiors are finished in oak. 
The floors are of comb-grained pine 
nailed to sleepers cast in the con- 
erete floors. 

Note the difference between house 
No. 1 and house No. 2 after the men 


had become used to the handling of 
5Swenson Automatic Stucco Mach. Co., N. 


Q-in. x 


eae 
the forms. The writer has been in- 
formed that these houses have been 
completed for less than $2,500, cost 
including heating, plumbing and 
lighting. Note the cost per sq. ft. 
of forms in labor, also cost of con- 
erete in place. Gravel, it must be 
noted, was delivered for 60 cts. per 
cu. yd. 


House No. 1, at Newark, Ouro 
Cartage on Forms: 


POMMES AL OO NCESs ee wane ee ane $ 12.10 
BPRS Wabi e Hon Chae sei esi access 4.95 
$ 17.05_ 
Charge % of this to each house..... Secale 
Tower (Labor only): g 
SAMY Seats dom CUS sates eisai $ 24.30 
PGP PATS hue oe CLS a cise eras 36.45 
$ 60.75 
Charge % of this to each house....$ 15.19 
Excavation: f 
147 cu. yds. at 19% cts......$ 28.67 
Footings and Cellar Floor: 
Labor: 20) hrs. at 25 icts:..-. $ 5.00 
Materials: 
5 bbls. of cement at $1.45 
AYE pCR OTS ROUT. UORT CIO CRS 7.25 
12 cu. yds. of gravel at 60 
Gikh GOES, cegecuddc a0 0.0% 7.20 


$ 19.45 $19.45 
Setting Forms for Basement 
3,266 sq. ft 


Labor: 
126 chrs. ‘at. 2246. ets. sins $ 28.35 
TRE DES. AG) FOCUS sre nteiatecest 8.10 
$ 36.45 
(Cost per sq. ft. of forms in 
place $.0112) 
Reinforcing ? 
1,420’ %-in. round rod at 1 
(i, Tyee Bi parom camo ab oC $ 14.20 
Labor: 7 hrs. at 22% cts.... 1.58 
$ 15.78 
Concrete—34 cu. yds.: 
50 bbls. cement at $1.45...... $ 72.50 
34 cu. yds. gravel at 60 cts.. 24.40 
Labor: 
TS Drs. ae ASCs sce eae 8.10 
45 bYS. At 2256 cts anton 11:18 
$111.13 
Gasoline, water and oil............ aries 
(Cost per cu. yd. of concrete 
in place $3.34) 
Stripping and Cleaning: 
SAMS CAL Sas CUS ne oren eee vans sree $ 12.15 
Recapitulation: 
Labor and materials......... $177.26 
1G OL “CHTTARC ccc. doles se bike ele Agi 
Ae GOL WUOW EL 6 cl vnuc ss x ettea nen apm 5.06 
$183.03 
EXCAVATION « cieeaeeaibcants : 28.67 
MOOUMES. sdeeews mane ca vide 19.45 
$231.15 


(Cost of concrete in basement 
$5.34 per cu. yd.) 
LaBor AND MATERIAL, IsT STORY 
Setting of Forms, 1st Story 
(3,444 sq. ft.) 


Labor: 
40 hrs, at 45-cts.....0c.nce 6h F8,00 
Ss airecage Aes CUS he ccas see 19.80 
$ 87.80 
(Cost per sq. ft. $1.09) 


‘Keasbey & Mattison Co., Ambler, Pa. 
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Fic. 3—F1Loor Prans or NewarK Hovses 


Reinforcing: 
1,460’ %-in. round rods at 1 
Che Deret i. xs Moco iahiom ne $ 14.60 
Labor: 
Gehrss atetsictsy a aeeaacnicc 2.70 
Gcbrsseate2 2265 cise see 1.35 
$ 18.65 


Concrete (30 cu. yds.): 
Material: 
Cement, 44 bbls. at $1.45...$ 63.80 
Gravel, 80 cu. yds. at 60 cts. 18.00 
Labor: 
86) brs. at 2214 ectshenesecee 8.10 
12 hrsvati4d (ctSeeanee teen 5.40 


Water, “gasolineoil.wetes.e eee 1.75 


Stripping and Cleaning Forms: 
Labor: 
48 hrs. at 2212 cts. .ssc.ce« $ 10.80 
GALTS; AAU ab ects mtn sere ae 2.70 
$ 13.50 


$167.00. 


Recapitulation: 
Labor and material, 1st story.$167.00 
Ye OF ‘Cartage mvesterreidterer yale Arfil 
LAY VOty LOWE venetian eters 5.06 
Costs of MISE Story. aan ices te $172.77 


(Cost of 1 cu. yd. of concrete 
in place $5.77) 
SECOND STORY 


Setting up Forms—2nd Story 
8,647 sq. ft. 


SG hrs. atl 2216 Cts... eens $ 21.60 
V2 DYS ect AOw CUSereretsasyetersietelste 32.40 
$ 54.00 
(Cost per sq. ft. $.0148) 
Reinforcing: 
1,588’ at 1 ct. per ft. (%-in. 
Be) IR rarscSskatalis:is) stiel forse tae cheats $ 15.38 
mers) Ab, GO CLS was soca ostowmee 4.80 
$ 20.18 
Concrete—88 cu. yds.: 
56 bbls. cement at $1.45......$ 81.20 
38 cu. yds. gravel at 60 cts.. 22.80 
Labor: 
ZSUnYS:) Abe2Zt6 CuSmr aera 6.31 
PAL Ah eae BY Tiana anacon 9.45 
$119.76 


(Cost per cu. yd. $3.15) 
Removing Forms: 

96 hrsé at 2236 (GtS' scan sceneries $ 21.60 
Recapitulation: 


Labor and second 


material, 


(Cost per cu. yd. in place $5.81) 
ToraL Concrete Costs: 
Cost (ofa coneretes workeaaesas ee tte $625.23 


Window frames 60.00 
Electric conduits 20.00 
BIUWES! 6 gre sie isibtercse ae apore choise exer eas 4.00 
Soil- pipes Gavescieaetn nee veo eee 4.00 
SES Ve: MULES are cin cloins a vavcoletonetayerentieres oeteearate 9.00 
Incidental sy... sasis,e1s.ieseoetee aren oer 6.00 

$728.23 


(102 cu. yds. in building.) 
_ Nore 1—This does not include charge for 
investment in forms or overhead. 

Note 2—House No. 2 cost, at the same 
point, $684.65, a saving of $43.58, due to ex- 
perience with the forms, 


Stopping Leaks in Concrete 


Walls 


Frank Noren, Carpenteria, Cal., 
contributes the following suggestion 
for stopping local leaks cn concrete 
walls: 

Clean out the hole or crack and 
cut it large enough to calk easily. 
Soak newspaper and sprinkle with 
dry cement 4,” thick on both sides. 
Crimple into a ball and plug the 
hole tightly. If the force of the 
water softens the mass too fast force 
in more dry cement and hold tightly 
in plee. It may be necessary to try 
several times but this trick can gen- 
erally be done. 

The use of building paper in lin- 
ing forms needs constant attention 
in order to secure satisfactory re- 
sults. The paper is easily torn in 
placing reinforcement and in shift- 
ing the forms, requiring much pateh- 
ing. It is also somewhat difficult to 
keep the paper absolutely smooth so 
that the final surface does not show 
any wrinkles. 


Carpenters should not be allowed 
to do sawing over finished forms af- 
ter reinforcing is placed. 


CONCRETE HOUSES 


Houses at Forest Hills Gardens, 


Long Island’ 


Fic. 3—Praza ar Busryess Cenrer or Forest Hints Garpens, Lone Istanp 


A house of pre-cast concrete block 
is no new thing, in fact, concrete 
was first of all used for residences in 
the form of small pre-cast block to 
be set by hand. The size of the 
building unit has usually been pre- 
determined by some peculiarity of its 
manufacture, brick, for example, be- 
ing small because only small pieces 
of clay can be burned successfully. 
In other cases where there is no such 
limitation in manufacture, the size 
is made convenient for handling both 
while being made and while being 
used, as in the case of hollow tile, 
stone and wood. This is the only 
reason for the size or rather the 
weight of the average concrete block, 
one of whose dimensions is in most 
cases a wall thickness. Steel is so 
heavy ‘in proportion to its size that 
almost all its structural sizes are too 
heavy to be handled without the use 
of machinery, but for all high struc- 
tures its obvious advantages far out- 
weighed this handicap. Grosvenor 
Atterbury, in the development of 
Forest Hills Gardens for the Sage 
Foundation, has applied the methods 
of handling steel to pre-cast concrete 
block for certain of the dwellings. 

As monolithic concrete construction 


1From Concrete, Jan., 1915, p. 38. For a 
statement of the original program of Gros- 
venor Atterbury, architect for the Sage Foun- 
dAation. see Oement Age. Dec.. 1910. p.. 315. 


advanced, it became increasingly cus- 
tomary to pre-cast certain of the 
structural parts, beams at first, but 
finally even columns and slabs, al- 
though often the slabs were poured 
in place after erecting the frame 
work. Ernest Ransome perfected 
this method for commercial work, 
and meanwhile Mr. Atterbury, a 


By Freprerick Squires 


New York architect, was conducting 
scientific experiments looking to the 
use of large pre-cast concrete slabs 
for floors and walls of dwelling 
houses. 

These studies began about 10 
yrs. ago, and for the last 5 yrs. or 
6 yrs. the experiments and demon- 
strations have been conducted under 


Fic. 4—View or RaAtrroap Sration, 
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Fic. 1—Derart or Concrete House 1x Group 2, Erecrep ror THE SacGeE Founpation Homes Co. Unner Mr. Arrersury’s 
System or Hoxitow SecrionaL CoNCRETE CONSTRUCTION 


Fic. 2—View or Tower anp Business Center at Forest Hirts GarpEeNns 


CONCRETE HOUSES N1Q\0 51 
\ ake 


an aggregate of broken roof tile, 
w hich Coxsesponis pleasantly in col- 
or, with the red tile roofs. The 
“pierced designs of the chimney tops 
and the exquisite texture of the con- 
crete fleche finishing the tower are 
particularly worthy of attention. 
Nowhere is the trademark of good 
taste more clearly printed than in 
such uses of a much misused mate- 
rial. The views of this quadrangle 
show, in the sidewalk arcades, how 
easily overhanging stories may be 
accomplished in concrete construc- 
tion. Passing through the courtyard 
and looking back on it from the 
main road, there is a scene for pic- 
turesqueness not equaled anywhere 
in America and for an artistic use 
of concrete unequalled in the world. 
Pierced chimney tops, beautifully 
toned stucco, concrete paneled walls, 
fountains, telephone poles, balus- 
trades, tea-houses, ramps, fleches, 
balconies, all executed with wonder- 
ful charm in a material for which a 
great English architect studiously 
denied the possibility of artistic ex- 
pression. For years in N. Y. GC; 
Italian and Greek ornamental plas- 
ter makers have been casting lovely 
concrete images and engineers have 
been designing concrete buildings. 
Mr. Atterbury has brought the two 
together. 

Much of the beauty of the group 
cannot be shown in the illustrations, 
the colors of the exposed gravel ag- 
gregates and the crushed red tile 
playing an important part in the 


i ees 


Fic. 5—Detait Suowince Texture or oe Concrete Work Applied In SITU 


WITH CoLoRED AGGREGATE 


appropriations made by the Russell 
Sage Foundation. As the result of 
this work Mr. Atterbury has devel- 
oped a system of building construc- 
tion whereby mechanical devices have 
made practicable the use of pre-cast 
concrete block many times larger 
than the old concrete hand unit. 


It may be worth while first to get 
a broader view of the interesting 
place of which this group of pre- 
cast slab houses forms a part: The 
very introduction to the place, the 
railroad station, usually the most dis- 
tressing feature of any American 
town, is at Forest Hills a place of 
excellent design, stucco covered and 
largely built of concrete. Seen from 
its platform is a picturesque new- 
old quadrangle, all the buildings 
forming it tied into an unique com- 
position by bridges, and its interest 
magnetized by a tower, a structure 
steel framed but floored with con- 
crete. 

These buildings are concrete pan- 
eled, with fields of brick work; the 
tone of the concrete is obtained with 


Fic. 6—Portion or Grovur 6, Forest Hitis Garvens, L. I 


Shows in upper stories concrete half-timbey work composed of pre-cast hollow sec- 
tions made in the factory, reinforced and filled in erection; terra cotta block and 
brick panels inserted, also brushed concrete grilles, copings on terrace walls, and 
gateways 


CONCRETE HOUSES 


Fic. 7—Grovur 2, Forest Hirts Garvens, L. I. 


Of this group the 10 small houses were erected under Mr. Atterbury’s system of hollow sectional concrete construction, the four 
larger ones being composite in type, with roofs, floors and partitions of various fireproof methods of construction 


general effectiveness. There is a 
warmth of hue which has been at- 
tained only occasionally in concrete 
work. The reproductions from pho- 
tographs do show texture, however. 
Even the concrete sidewalks are ob- 
viously not “cement sidewalks,” as 
the aggregates have been exposed. 


While the general appearance of 
the main groups is similar, in that 
almost all of the exterior walls 
are paneled with concrete bands or 
half timber, which represent the 
horizontal and the vertical reinforce- 
ments in the walls, they are in some 
cases formed in the ordinary way by 
using terra cotta block reinforced 
and covered with concrete stucco on 
the exterior, the intermediate spaces 
being filled in with a veneer of 
brick; while in other cases it is a true 
reinforced concrete skeleton building 
in which panels are formed by the 
erection of pre-cast tubular concrete 
timbers reinforced and filled after 
erection at the building. This 
method of construction—the employ- 
ment of what may be called perma- 
nent molds—is the intermediate step 
between the ordinary in situ process 
of concrete construction and the fac- 
tory-made sectional system illustret- 
ed in the figures of the group of 14 
houses erected and now occupied for 
something over a year at Forest 
Hills Gardens: 

It will be best to preface the de- 
scription of this group of pre-cast 
houses with a visit to the factory 
where the units are made. From the 
casting shed or head house an over- 
head electric crane runs out through 
the storage yard, where wall, floor 
and other sections are stacked ready 
for transportation on small cars run- 
ning over an industrial railroad to 
the building site. 

The entire process—manufacture, 
transportation and erection—involves 


only three necessary handlings of 
the units. After being poured from 
the mixer into the steel molds and 
partially hardened, the sections are 
lifted out on false bottoms by the 
electric crane and finished while still 
green; as soon as they are hardened 
they are lifted off the false bottoms 
and placed on the transportation cars 
in the storage yard, to be handled 
for the third and last time when 
they are picked off the cars and set 
in their proper places in the building 
by the erecting crane. 

The actual time during which la- 
bor is put upon these sections, from 
the gravel bin to their completion in 
the building, amounts to less than 
5 hrs. The minimum time for sea- 
soning, during which no labor is put 


upon the block, is approximately 3 
das. for the wall units and 1 wk. 
for the floor sections. Replacements 
were actually made and set in the 
buildings within 3 das. at Forest 
Hills and 20-ft. floor sections have 
been handled 1 wk. after casting. 
A longer time, normally, should, of 


Fic. 8—Derain or rHe Town Center, wirn Tower anv ArcHep STREET 
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Fic. 9—Batcony, SHowrnc Use or Pre-casr Decorative BrusuEep Concrete PANELS 
or CoLoRED AGGREGATE AND Cotorep Concrete Mosaic Backcrounps 


course, be allowed for manufacturing 
and seasoning. But with a proper 
plant and good conditions the erec- 
tion work can begin within 2 wks. 
after the commencement of manu- 
facture. This includes the time ne- 
cessary to finish completely both the 
exterior and the interior of the wall 
sections, for the system contemplates 
the omission of lath, plaster and in- 
terior trim, the section being molded 
on the interior side so as to form 
panels in the walls of the rooms. 


The process of erection is de- 


signed so as to eliminate as much as 


possible the scaffolds, temporary 
supports and the waste time conse- 
quent upon the ordinary construc- 
tion, where one trade follows another 
and is more or less dependent upon 
prompt cooperation. 


In this operation the time occu- 
pied in lifting the block from the 
transportation car and placing it in 
position in the building, trued up 
and wedged ready for grouting, av- 
eraged about 20 min. for each sec- 
tion. “As a matter of fact, owing to 
the shape of the group, it was im- 
possible to keep the crane busy, since 
the greatest number of houses erect- 
ed at one time was five’ On a 
straight group where the crane could 
move readily up and down the track, 
without having to be turned, the 
speed of erection could undoubtedly 
be doubled. Even under the existing 
conditions the records show that in 
the first operation, covering three 
small houses, the concrete shells 
were completed and ready for the 
finishing trades—plumbing, heating 
and painting—in 6 wks. from the 
laying of the foundations. This 
was at the rate of a house in 2 wks., 
and was accomplished by laborers 
who, with only one exception, had 


never before seen the system in op- 
eration. 

The second group of four 13-ft. 
houses was erected in 5 wks., or at 
the rate of a house in 9 das. 


As the curing process occurs in 
the factory before beginning erec- 


all of concrete, as before explained, 
certain of the houses are plastered 
directly on the wall sections and have 
floors constructed of pre-cast con- 
crete beams. These concrete beams 
had on top and bottom a surfacing 
of a cementitious nailing mixture 
into which floors and lathing were 
nailed. The same product of the 
factory was used on the roofs as a 
nailing surface to receive the tile. 


Among other by-products of the 
demonstration work at the factory 
there has also been developed a hol- 
low wet process concrete block, with 
a brushed surface of ordinary hand 
unit size, for use in buildings not 
permitting the introduction of the 
large and undoubtedly more econom- 
ic standard sections. 


While the factory has thus been 
used for all the various products em- 
ployed at Forest Hills Gardens, the 
plant, as was to be expected, has not 
justified itself commercially through 
the products utilized so far in the 


‘buildings erected with pre-cast units. 


So much of the work done has 
been pioneering, with such large 
expenditures to be made and remade 


Fic. 10—Froor Stars 1x SrorAGE YARD OF 


tion, the speed of erection and com- 
pletion under this system, can be 
pushed to its economic limit. It is 
evident from the records of the 
demonstration at Forest Hill Gar- 
dens that sectional houses in groups 
can be erected at the rate of one a 
week and completed by the finish- 
ing trades, ready for occupancy, in 
2 mos. from the first delivery of sec- 
tions at the site. In the buildings 
at Forest Hills, which had to be fin- 
ished to correspond with the high 
class structures adjacent to them, 
7 wks. or 8 wks. were spent in fin- 
ishing and decorating the interiors. 

While in a majority of the houses 
the interior surfaces of the walls are 


Factory 


in various undertakings which were 
purely experimental, that Mr- Atter- 
bury’s achievements in the Sage 
Foundation undertaking are more a 
contribution to the science of build- 
ing with pre-cast units than a suc- 
cessful investment in the immediate 
work described. Mr. Atterbury be- 
lieves that in spite of adverse condi- 
tions the commercial possibility has 
been demonstrated, so as to be avail- 
able in further undertakings which 
are of sufficient magnitude to war- 
rant the “wholesale” methods in- 
volved. 

One of the preliminary decisions 
arrived at in connection with the 
manufacture and use of large wall 


Fies. 11, 12, 13 ann 14—Views at Fac- 
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(13) Floor slabs in molds in foreground; 
yard in background; (14) units piled in 
yard; (15) chimney caps in yard; (16) 
wall slabs on cars for transportation to 
building site 


and floor units was this: In order to 
make it practicable to adopt a really 
scientific and economic design, all 
units were to be cast and subsequent- 
ly handled in the same position as 
that in which they were to be put 
under stress in the building itself. 
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BurLtpinG OPERATIONS WITH CRANE PLAc- 
ING UNITs 


The floor units were thus made hori- 
zontally and the wall units were cast 
vertically. The molds for the wall 
units were in a pit and were faced 
by the use of a dividing plate with 
the special facing mixture on one 
side, backed up on the other with the 
regular mixture. This in all cases 
was poured wet. The molds are of 
steel, the sides hinged at the bottom 
and adjustable for different thick- 
nesses of slab. Both floor and wall 
molds were equipped with collapsible 


Fics. 15, 16 anv 17—Successtve VIEWS OF 
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or tapered cores, which were steam 
heated for rapid curing of the wet 
mix. By this method it was found 
actually possible to remove a one-ton 
wall slab vertically from the molds 
in 2 hrs. after pouring, but this was 
obviously undesirable, as the great 
heat required “cooked” the concrete 
so as to deprive it of much of its 
strength. In practice each mold was 
never used more than twice in 24. 
hrs. Floor slabs were usually 14’ 
long, 5’ wide and 10” thick. Wall 
slabs were usually 8’ 6” high, 6’ 
wide and 9” thick, eored and having 
234-in. webs and outer and inner 


shells 114” thick, 


Fic. 21 


In the earlier demonstrations the 
average wall sections weighed a lit- 
tle less than 1 ton, being the equiva- 
lent of from 1,200 to 1,500 brick 
laid in an 8-in. wall. Experiments, 


however, showed that still greater _ 


economy could be effected by in- 
creasing the size of the units, which 
now run from 1 ton to 3 tons in 
weight, the practical limitation im- 
posed on their size really lying in 
the design of the structure itself and 
not in any mechanical difficulty of 
manufacture, transportation or erec- 
tion. 


Floor slabs weighing 314 tons, 
11” thick, 6’ wide and 20’ long have 
been successfully handled and test- 
ed; although in the 14 houses re- 
cently erected at Forest Hills Gar- 
dens the houses did not require floor 
sections more than 14’ in span. Ob- 
viously, the success of this idea from 
a mechanical point of view depended 
upon the substitution of high power 
machinery for ordinary hand labor, 
the key to the situation being an 
electric crane and derrick: 


Surfaces for the interior walls of 
the houses were brushed over with 
grout after removal from molds, to 
fill all pores and pin holes and were 
then rubbed down to a smooth finish 
and subsequently decorated. Exteri- 
or surfaces in some cases with spe- 
cial facing mixtures, and sometimes 
with ordinary gravel mix, were 
scrubbed a few hours after casting 
—the exact time being governed by 
weather conditions. This scrubbing 
was done with stiff fibre or wire 
brushes at a cost of 1 ct. per sq. ft. 
Power brushing machines were tried 
but discarded. At the age usually 
of 2 das. the scrubbed surfaces were 


CONCRETE HOUSES 


acid washed, to brighten the aggre- 
gates. 


Floor and wall slabs have nailing 
strips, for securing wood floors and 
thetal eyelets for attaching the der- 
rick chain hooks. The under sides 
of the floor slabs were cast smooth 
to be exposed, but they were finished 
with heavily stippled paint, after 
erection when the interiors were fin- 
ished and decorated. The cores are 
vertical in the walls and the lifting 
device for handling them operates 
through them so as to lift the sec- 
tions from the bottom. There are 
two patterns of wall block in each 
story, a slab the full clear story 
height and a short panel from floor 
to window sill. Each slab, except 


for corner use, is tongued on one 
closed side and grooved on the other. 

In the regular 13-ft. houses, which 
were the only ones of really stand- 
ardized construction, each house, in- 
cluding its terraces and walls, con- 


tained approximately 140 sections 
of all kinds, the total in the entire 
group of 14 houses approximating 
2,000; all of these were manufac- 
tured, transported and erected with 
an astonishingly small loss by break- 
age. 

Building operations, in this par- 
ticular case, were on a cleverly 
planned crescent-shaped group of 
attached houses. 


The electric derrick, which is 
moved to and from the building op- 
eration on the same industrial rails 
used for the transportation of units, 
can be moved by means of its own 
power or, as was the case after com- 
pletion of this group, hauled by an 
ordinary heavy steam roller. This 
crane has a lifting capacity of 5 tons 
with a swing of 270°, a 40-ft. hoist 
and a 40-ft. clear reach, so that it 
could put the chimney tops on this 
group of houses, substantially equi- 
valent to three stories in height: It 
is obvious that such an equipment 
and layout are too elaborate for 
economy in any but large operations, 
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the derrick alone costing $7,000 or 
$8,000. 


The subsequent illustrations of 
the process of erection need very 
little further explanation. 


The electric crane, operating above 
the storage yards, lifted the founda- 
tion block onto cars which followed 
the tracks laid down for the derrick, 
and were relieved by it of their bur- 
den, which was swung into place on 
the footings already prepared. When 
all the foundation walls were in place 
they were bedded solidly upon their 
footings by grouting from on top 
through the core holes and by this 
method also the tongue- and-groove 
joint was made perfect. In this 
group all joints were later coated 
from the outside with oakum and 
pointed up over it. 


In the original experimental house 
erected the floor and wall sections 
contain rabbets, so as to give a me- 
chanical obstruction to leakage from 
the outside. This was entirely satis- 
factory; and in the second house an 
experiment of omitting this mechani- 
cal lock was tried in order still furth- 


er to economize in the cost of manu- 


facture. For more than a year there 
was no trouble, even under these con- 
ditions, and in view of that experi- 
ence the same design was adopt- 
ed for the group at Forest Hills 
Gardens. Later on, however, trouble 
was experienced with these straight 
joints; and as it was too late to 
modify the design the caulking pro- 
cess was resorted to in order to avoid 
any trouble of this nature. Obvious- 
ly in future opreations the rabbet 
will again be introduced, experience 
having shown that the only vulner- 
able point is the joints, and almost 
entirely in the horizontal ones. In 
no case has experience shown that 
dampness has made its way through 
properly cast hollow wall sections of 
the design here illustrated. 

In placing the units, the crane 
actually handled 2,000 cu. ft. in a 
day, not working by any means to 
its full capacity but handling all the 
units which could be placed and 
grouted by eight men. Two of these 
men attended to placing and six to 
grouting. 

When the basement tier of wall 
sections had been set and grouted the 
floor slabs were in turn hooked up 
by the four corners and laid in their 
proper positions on the basement 
slabs and similarly grouted in place. 
The outermost floor slabs show 
through the wall, project over it a 
little and are provided with a wash 
and drip. The exposed surface was 
usually arranged to be a closed side, 
but when the naturally cored end of 
the slab was exposed it was plugged 
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and finished like a side adjoining 
floor slabs and its ends and _ sides 
were anchored together with iron 
straps let in and grouted. Abutting 
ends were grouted together and for 
this purpose thin sheet metal caps 
were placed over the upper ends of 
the wall slabs which carried them so 
as to hold the grout- Upper walls 
and floors were similarly constructed. 


Wall slabs adjoining an opening 
have a groove toward it into which 
were slipped wooden window and 
It will be noted that 
every floor shows through and that 
every feature of construction writes 
itself on the outside of the building 


door frames. 


so that he who runs may read. This 
is the gospel of architecture and it 
has scarcely ever been so closely at- 
tained in anything but a concrete 
building. 


Pre-casting concrete slabs insures 


scientifically placed reinforcement, , 
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Fig. 28—Pre-cast Froor Beams IN Pract 
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uniform setting and sufficient curing. 
It is attended by none of the difficul- 
ties of adverse weather conditions, 
untrueness of forms and unprepared- 
ness for load carrying which are the 
nightmares of the monolith. It 
makes possible the use of casting 
machinery and standard molds, so as 
to avoid all wastage of all kinds inci- 


dent to ordinary casting work in situ; 
d co) 


it permits, as well, a reduction of the 
factor of safety to a more scientific 
point both in materials and design; 
it offers opportunity for all the 
economies incident to factory condi- 
tions. 

Quite apart from its economie as- 
pects, its stability and its fireproof- 
ness—properties common of course 
to all properly built concrete struc- 
tures, it is evident from the demon- 
stration described that there is a 
further distinct advantage in the im- 


portant saving in time accomplished 


under any system which manufac- 
tures a house substantially in the 
factory instead of on the scaffold, 
as has been the ordinary custom. Up 


to the present Mr. Atterbury’s sys7 
tem of standardized hollow sectional ~ 


construction requires a plant incom- 
patible with economy in small opera- 
tions, but the same might once have 
been said about erecting structural 
steel. 

To an architect the most satisfy- 
ing thing about this crescent of con- 
crete dwellings, set in sharp compe- 
tition as to appearance with some of 


.the best small suburban houses in 


America, is that the group holds its 
own in color, texture and design in 
spite of the fact that it is composed 
of “standard” sections made out of 
ordinary sand, gravel and cement, 


% 
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Building Low Cost Houses With Unit 


Forms and Continuous Conveyor' 


Low costs are being obtained by 
the Humphrey Co., Cleveland, in 
the construction of small concrete 
cottages at Euclid Beach Park, using 
a new commercial system of forms 
consisting of plates and ribs? and 
for placing the concrete a continu- 
ous mixer® with elevating equipment 
designed by D. S. Humphrey. The 
work has been in charge of P. M. 
Killaly, engineer for the Humphrey 
Co. The initial undertaking in this 
construction of concrete cottages was 
described in Concrete more than a 
year ago.* In the first work a sys- 
tem of wood forms was used which, 
it was found, required too much 
time in erecting. Further work has 
been waiting in the meantime for 
the perfection of the commercial 
system of forms which is now in use 
and which probably will be used in 
the construction of many other cot- 
tages if the work continues as satis- 
factorily as it is now believed it 
will. 

The two cottages recently built 
are 35’ x 22’ outside dimensions and 
9’ high from floor to ceiling. They 
are for summer campers and will 
replace tents which the Humphrey 
Co. has rented for various short pe- 
riods of time in the summer at Euc- 
lid Beach. Canvas tents were found 
very expensive, as they lasted in 
good condition only two or three sea- 
sons and the construction of con- 
crete cottages along some rather 
original lines was undertaken with 
the idea of finding something which 
would be’ more economical in the 
long run. The cottages have three 
rooms, including a fairly large liv- 
ing room, kitchen and bath room, 
with hot and cold water and a porch 
extending around three sides of the 
house, w’.ich is to be screened off 
and used probably for the most part 
for sleeping accommodations. The 
plan dimensions include the porch. 
No attempt has been made to build 
these houses for all year around 
occupa icy. 

The walls are 4” thick, the slabs 
for the floor and the roof are 5” 
thick. The roof is surmounted by 
a low parapet all around and the 
roof slab covered over with 6” or 


1From Concrere, Jan., 1916, p. 31 
*Hydraulic Pressed Steel Co., Cleveland 
°Blite Mfg. Co., Ashland, Ohio 

4Noy., 1914, issue, p, 222 


8” of soil, on which grass will be 
grown. The idea of this soil and 
sod covering is to prevent the rooms 
below from becoming too hot under 
the summer sun. The floors are laid 
directly on the ground, being con- 
structed first, and the forms set up 
on top of them. The soil is well 
drained and sandy along the water 
front and it is believed that for the 
purposes intended this method of 
construction will prove entirely sat- 
isfactory. Each of these cottages 
as now built requires 54 cu. yds. of 
concrete. Lake gravel is used, 
screened through a 11£-in. screen, 
with a mixture of cement in the pro- 
portion of 1 part cement to about 
31% parts or 4 parts of the gravel. 
The gravel costs nothing except 
hauling and this cost for each cot- 
tage does not exceed $20. One 
house requires 77 bbls. of Portland 
cement, at a total cost of $99. It 
took eight men a little over 4 das. 
to erect the forms, but the foreman 
of the job is confident that when 
these form sare entirely perfected, 
as they had not been in the con- 
struction of these houses, it will be 
possible, through greater ease in fit- 
ting the plates and the ribs, to set 
up the forms in about half the time 
that it required on the first two cot- 
tages. This would bring the cost of 
setting up the forms to $34.40, the 
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men being paid at the rate of 24 ets. 
per hr., with the exception of two 
men, who were paid 25 cts. per hr. 
No skilled labor was required. The 
continuous mixer driven by a Novo? 
engine is used and the concrete is 
mixed very wet. It falls direct from 
the mixer trough into the elevator, 
which is shown in the accompanying 
illustration. 

As has previously been described, 
this elevator for the concrete con- 
sists merely of paddles on a chain 
operating in a trough. This chain is 
run at high speed so that whatever 
concrete slips through one paddle 
is picked up by the next one. The 
rapidity of operation makes it pos- 
sible to convey even a pail of water 
from the bottom of the conveyor to 
the top of the house. The frame- 
work supporting this conveyor and 
the conveyor itself have been en- 
larged somewhat and strengthened 
since the photographs were taken, 
which are reproduced herewith. The 
elevator is driven by a 3-h. p. Fair- 
banks-Morse engine.° The concrete 
empties into a spout at the top and 
this is pivoted so that it can be 
moved around to cover the entire 
area, making pouring continuous. 
With this equipment and with 7 
men on the job a house complete, 
except for the floor, which was pre- 
viously made, and for the parapet 
above the roof, was poured in 3 hrs. 
The nature of the conveying appa- 
ratus serves as a continuation of the 
mixing process, so that when the 
concrete leaves the end of the cor- 
veyor it is in excellent condition and, 


®5"Novo Engine Co., Lansing, Mich. 
6Fairbanks, Morse & Co., Chicago 
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so far as can be noted, without any 
separation of the fine from the 
coarse material. The resulting con- 
crete surfaces are good and without 
pockets and almost free from pin- 
holes. 

With the new system of forms it 
is possible in fairly good weather 
to remove the plates 24 hrs. after 
pouring. The ribs which hold the 
plates remain in place as long as 
may be necessary to support the 
walls. The forms can be stripped 
by eight men in one day and in that 
time given all the cleaning that is 
required. The surfaces are very 
smooth and with reasonable care the 
forms are expected to last a long 
time with but small depreciation. 

In the construction of the cottages 
an unusually large amount of steel 
was required in order to conform to 
the building: ordinance of Cleveland 
and for this job amounted to 5,032 
Ibs. at a cost of $105, cut to size. 
The floor slab has 5¢-in. and %<-in. 
round rods 12” o. c., the walls 14-in. 
rods 15” o. ¢., the roof 5¢-in. and 
foineetodss 12° M@and 1b)" <0." .¢: 
Trussed rods were used over all wall 
openings, 5¢-in. rods in all pilasters 
and columns and 34-in. rods were 
placed in fan shape in the L of the 
porch. The earlier cottages built 
more than a year ago with far less 
steel have been entirely satisfactory. 

Mr. Killaly felt that the building 
department of Cleveland was a little 
dubious as to the strength of the 
concrete owing to the method of mix- 
ing and depositing, so he took the 
concrete just as it came from the end 
of the conveyor and made three 6-in. 
cubes which showed an _ average 
strength at 28 das. of 1,779 lbs. per 
sq. in. 

One of the cottages was given a 
erandalled finish. This work was 
done 7 wks. after the house was 
poured and one man’s time was re- 
quired for 5 das. to do it. Pilas- 
ters and corner columns and strips 
around windows and doors were left 
smooth for trim. One cottage had 
approximately 1,057 sq. ft. of sur- 
face to be finished and the total cost 
was $10.75, or approximately 1 ct. 
per sq. ft. This cost, Mr. Killaly 
says, can be greatly reduced by do- 
ing the finishing soon after forms 
are removed. Mr. Killaly says that 
a price of $6.00 should cover this 
work if it is done at the right time. 


The present tendency to shorten 
the mixing time excessively is being 
considered with suspicion by many 
engineers; however efficient the ma- 
chine, the time cannot be cut to ex- 
tremes without sacrificing quality. 
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English Rural Two-Family Cottages 
of Concrete Block and Stucco’ 


The accompanying illustrations 
show concrete block two-family cot- 
tages built in Kent, England, for 
the Crayford Cottage Society, under 
the direction of the Rural Housing 
Organization, on an estate which is 
being laid out for nearly 500 cot- 
tages and for several public build- 
ings.” The estate will also provide 
for recreation grounds, village 
green, bowling green and various 
other open spaces. The site adjoins 
the river Cray and is close to the 
village of Crayford. The construc- 
tion work is being done by the Cot- 
tage Const. Co., London. So far 
cost comparison between brick work 
and concrete block work shows re- 
sults greatly in favor of concrete 
block. While practically all of these 
houses are similar in plan, they are 
varied a great deal in the elevation 
to avoid monotony. Each dwelling 
has a frontage of 24’ 414” and a 
depth of 17’ for the main building, 
with a projection of 6’ for a total 
length of 12’ at the rear of the 
ground floor. The accommodation on 
the ground floor consists of a living 
Troon, 10, 160 e015) a parloret?- 
414” x 9’, a scullery, bath and lard- 
er and fuel store space, and on the 
first floor there are three bed rooms, 
the largest being 15’ 6” x 9’ and 
the smallest 8’ 3” x 7’ 9”. Each 
floor has a height of 8’. The ar- 
rangement is shown in the accom- 
panying plans. The contract. price 
per cottage built with concrete block 
without any extras, is from £175 to 
£179, or from about $850 to $870, 
while the cost of brick cottages of 
the same plans was about $60 more 
than this per cottage. The extras, 
which are not included in this price, 
refer to gable and pitched roof 
changes, necessary to secure external 
variations. 

In the construction of these houses 
concrete block made on a standard 
dry-tamp machine® were used. The 
block are 9” x 9” x 16” and are 
made from a mixture of 1 part 
cement to 5 parts gravel, material 
all passing a %4-in. mesh. The 
block are allowed a curing period of 
14 das. and so far extremely wet 
weather has made sprinkling unne- 
cessary. The interior partitions are 


1From ConcrerTe, Jan., 1916, p. 29 


*Data, courtesy Concrete and Constructional 
Engineering, London 
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built with cinder concrete slabs 
234” thick made on the same ma- 
chines as the concrete block . Chim- 
ney flues and stacks are also built 
of block, special block being mold- 
ed for flues. Gables are finished at 
the top with block having a splay 
to fit to the roof. The second floor 
is of ordinary wood joist construc- 
tion boarded on top and _ plastered 
below, while the ground floor of con- 
crete is finished with boarding nailed 
to sleepers inserted in the surface 
concrete. The exterior surfaces are 
plastered with a mixture of cement, 
sand and waterproofing and finished 
with rough-cast. This surface stucco 
is depended upon to keep out mois- 


ture, as the block themselves are not 
sWinget, Ltd., London 


made with the idea of resisting per- 
colation, although they are plenty 
strong enough for the construction. 
All interior wall surfaces are plas- 
terede except those in the scullery. 
These surfaces are covered with a 
water paint. 


It is a generally accepted fact 
that rich cement mortar will bond to 
a concrete surface provided the sur- 
face is cleaned and the aggregate 
exposed. When joining surfaces in 
compression the old surface should 
be cleaned, roughened and wetted. 
When joining surfaces in tension the 
wet and rough surface should be 
coated with rich mortar before new 
concrete is placed. 
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Proposed Low Cost Houses for. 
Industrial Operatives’ 


By C. D. Gitserr? 


The problem of housing employees 
at industrial operations remote from 
large towns where large numbers of 
foreign laborers are employed is one 
that has been given much attention 
during recent years. 


The house here described was de- 
signed by the author for a large coal 
mining company; it was intended to 
build a group of these houses, pro- 
vided that concrete could be used 
economically. Investigation proved 
that in this instance, owing to the 
great distance which concrete mate- 
rials must be transported, the con- 
crete house was uneconomical as com- 
pared with other types but where 
concrete materials are available at 
reasonable cost it is believed that 
unusually comfortable and low-cost 
buildings can be constructed along 
the lines indicated. It is obvious 
that the methods described could be 
adapted to other floor plans provid- 
ing all the buildings are to be alike. 


DESIGN 


Inspection of the plans will show 
that the houses consist of four rooms, 


1From ConcreTE, June, 1916, p. 258 
2Assoc. Editor of CoNCRETE 


the living room, kitchen with stair- 
way, and two bedrooms on the sec- 
ond floor: Provision is made for 
electric lights and water is to be 
brought into the house. Careful 
consideration has been given to hay- 


ing the buildings perfectly insulated- 


and models of sanitation. The con- 
crete construction and the almost en- 
tire absence of trim will enable them 
to withstand the abuse to which 
houses of this character are  sub- 
jected. They can be flushed out 
with a hose and thoroughly cleaned 
when necessary, without damage to 
any part of the structure. Serious 
fire would be impossible. 


An arched roof is used which pro- 
vides ventilated air space over the 
bedrooms and makes them comforta- 
ble in all seasons. This type of roof 
presents a better appearance than the 
steep pitched roof generally used on 
wood houses of this character. It is 
very simple to construct and no up- 
keep should be necessary. 


CONSTRUCTION 


The house is designed to rest 
upon poured concrete footings or 
trench walls. The floors are to be 
of reinforced concrete beam and slab 
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construction and an air space is pro- 
vided under the lower floor. The 
walls of the building are double and 
designed to be constructed with a 
hollow wall machine® although where 
it seems desirable double block con- 
struction can be used. Floors are 
designed to be cast by means of a 
series of unit cells or forms in the 
shape of inverted boxes supported on 
planks which form the beam bottoms. 
This construction is clearly shown in 
Fig. 2. Two sets of forms should be 
provided, one for each floor. The 
roof form consists of five sets of 
rafter forms, two sets of end cornice 
forms and two sets of forms for the 
cornice at the sides of the building. 
These side forms are supported by 
the walls and by the staging as illus- 
trated in Fig. 2. The projection of 
the side cornice forms gives a bear- 
ing for the end forms which can be 
bolted against the concrete wall. 
The rafter forms act as trusses and 
support light curved panels on which 
the roof slab is poured. Cornice, 
rafter and roof slab should be pour- 
ed as a monolith. The porch walls 
can be of the same construction as 
the house walls, and the floor slabs 
reinforced or placed on fill. Unit 
forms would be made for construct- 
ing the porches. The porch railing 
could probably be best worked out as 
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a pre-cast slab. If a considerable 
number of houses are to be erected 
it would be desirable to construct two 
of floor and roof forms; this 
would enable these forms to be re- 
moved as fast as the concrete walls 
could be built with a machine. The 
surfaces left by the wall machines 
are rough and form a perfect key 
for plaster. No attempt would be 
made to have the structural walls 
waterproof but the walls would be 
given a heavy coat of stucco which 
would waterproof them for all prac- 
tical purposes. The air space would 
provide exceptionally good insula- 
tion. 

The interior walls would be fin- 
ished one coat with a cement mortar 
continuously with the top surface of 
the floor. These walls could be given 
a coating of cement paint if desir- 
able, but this has not been figured in 
the estimate. 


sets 


EstiMATE oF Cost 
EXCAVATION 
Excavation (trench) ......s.0.- 10 cu. yds. 
FOUNDATION 
9.77 cu. yds. concrete, 12-in. wall 
lalGie ErdiClS cag coon woonmeouducoc 10 cu. yds. 
EstTiMATED QUANTITIES OF CONCRETE 
OUTER WALLS 


1,716 sq. ft. 8-in. wall+55 sq. ft. 


littl? PANO sganmiagcoodgncncooe 44 cu. yds. 
PARTITIONS 
Cross wall 14’ x 8.5’... 88 cu. ft. 
Partition 14x 17/00... OCW. Lhe 
112 cu. ft. 
2 piers in cellar........ 7 cu. ft. 
Stair partitions 13’ x 17’ 68 cu. ft. 
AMON Caoamooate donde 187 cu. ft. 
or 7.0 cu. yds. 
FLOORS 
mn SHOES na POO D DIO HOOT OO COURENS 7.5 cu. yds. 
ROSS ce iicscletsiccatevare aidesseetettte,asciets ac 1.5 cu. yds. 
ROOF 
EN) Nd Se ESOP SE lien 8.0 cu. yds. 
PORCHES, ETC. 
Front porch foundation.......... 4.0 cu. yds. 
Lear ely VCYOS Gain OGIO e4-0 OOOO ODES 1.0 . 
Sika gs: pag co soccer ood amOBoMarOoRms 1.0 
Column and beams, porch col- = 
umns, beams and roof......... 2.0 7 
PAUSE GE Sincere ec (oinei ace br pienb tere ofa Te & se 
SEALE Site cieieifeteoiiteleias helene slell.crsie 1.0 - 
Rear porch, 3 of front.......... 6.0 
(OMAR, Gueveece cevCGnOcGOOMe GEO 1.0 
OLAV ALORS CI exe a .cteere hele ni) ie 94.5 cu. yds. 


100 yds. @ $2.40....$240.00 


Concrete, rough, 
312 yds. @ 


Inside plaster (one coat), 


BL CES Mie etre late ein eis lene eer gane wie erase 62.40 
QUES TONS Gaotuseb poe donor ot 40.00 
Reinforeing, as per plan*...........+. 60.00 
LSA DOL AAI IDI SEL Akin antic e nities at areas 166.00 
Window and door frames and sash.. 40.00 
OUCSIM er COOES teererten tice: tsvesiorernunrszen enn 8.00 
ATISTRS- EGOOES, cvietire ciero ie citueneie issn hie seliorese 15.00 
Ree LAUT) eee oiene rater sine eicesns eke eiteie nates 4.00 
AVAL meet torn ete clateyascrayeieetete s evecreie cyorersesen we xe) 
SECRETE aieia ahi oie ciwteiacne tera ai cyobd conc, siete ies 20.00 
PERV EDULIS 4 be eres contievateteiere be dahiias ey sontsiovs arsvenevarete 10.00 

OLA .COSE, OL NOUSE sreieic rere biol cle rele evoke $677.40 

DETAILED LABOR ESTIMATES FOR TWO HOUSES 
4 as. Operator © $4.00 sc Si wie aye = $ 56.00 
14 das. 4 laborers @ $8.00...6.2..<20 112.00 
Labor for setting forms for floors and 

BELLUTERSMOOLS © shes ccishaistertetotsis ent miere tier? 150.00 
LA aS Ore mixer: (O SieO00l eee ore ate 14.00 

$332.00 
PabOr eCUSt DELo NOUSE sci. os o/huin seceiosatees $166.00 


MEMO 

No allowance for staging lumber. 

No allowance for floor and roof forms (which 
will cost about $150 to $200), to be divided 
among the houses built. 

No allowance for investment in the 
Wall Machine. 

No charge for superintendence. 


Hollow 


Walls are figured solid, estimated on the 
basis of 100 yds., 4 yds. in excess of actual 
figures, nothing deducted for openings, 
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‘This figure based on normal steel prices 
Concrete material costs, based on sand 


and eravelaperl cue vide wecisciresiaeee¢ $1.00 
Cementeper= Dbl acne carsereanion tert orion een 1.40 
$2.40 


INTERIOR TRIM 


Inspection of the details will show 
that woodwork has been reduced to 
a minimum. Partitions could be of 
frame construction but preferably of 
concrete poured in unit forms or laid 
up of special block. The wood trim 
would consist merely of a quarter- 
round attached to the wood frame or 
even better, a quarter-round metal 
trim,’ which is now obtainable. 

Window frames are equally simple 
and no balances are provided for. 
If found desirable it would probably 
be more satisfactory and economical 
to use a spring balance than weights. 

Reinforcing for the floors and roof 
is well shown in Fig. 3. The walls 
would be reinforced with 14-in. rods 
in the wall below and above window 
openings, these rods being carried 
entirely around the wall. No verti- 
eal reinforcing would be required. 
One-inch round rods are provided to 
take the thrust at each pair of 
rafters. These rods are tied to the 
center of the roof to prevent sag- 
ging and to them some type of ribbed 
expanded metal is wired and plaster- 
ed, forming a suspended ceiling. 


COST 
Estimates were based on wholesale 


Sheet Metal Co., 
New-Way Metal 


5Carter 
‘Klgin 


City, Mo. 


Omaha, Neb. 
Trim Co., Kansas 
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buying and labor at rural prices. 
They do not include lumber for 
staging or cost of floor and roof 
forms or the wall equipment. The 
set of forms for floors and roof 
could probably be built for about 
$200. This and the cost of the wall 
machines would be divided among 
the number of houses to be built. It 
is assumed that a small mixer would 
be available and not purchased for 
this special work. A charge of $1.00 
per da. is made for the mixer. Su- 
perintendence and overhead are not 
included. In figuring concrete quan- 
tities no allowance is made for open- 
ings which should make good waste 
and shortage. 


Stucco on Concrete 


The great fault of stucco as now 
used is that it is not what it pro- 
claims itself to be. It is an imita- 
tion, a makeshift. The designs of 
the vast majority of stucco houses 
express the feeling of masonry or 
more properly monolithic construc- 
tion. Undoubtedly this apparent 
massiveness and appearance of per- 
manence accounts in a large degree 
for the enthusiastic reception of this 
material by the public, which rea- 
lizes the flimsiness of the frame 
buildings which constitute our na- 
tional fire peril. 

Stucco is not a structural mate- 
rial, it is only a finish—the skin 
which clothes the structural body. 
The application of a skin purport- 
ing to be concrete to a frame of 
wood is illogical and, as experience 
often shows, disastrous. Stucco ap- 
plied to clay tile and to brick is 
more true and logical, but in prac- 
tice the fact that Portland cement 
and clay products have very differ- 
ent coefficients of expansion with 
changing condition of moisture and 
temperature has made this combina- 
tion less desirable than it otherwise 
would be. 

The logical application of stucco 
then is to the structural material it 
purports to be—concrete. For con- 
venience the concrete base may con- 
sist of units such as; block or tile or 
it may be applied to monolithic 
walls with entire success. 

Concrete which is to receive stucco 
should not be too dense, at least at 
the surface. It should have a me- 
chanically rough face and the qual- 
ity of absorbing a certain amount of 
water which assists in curing the 
stucco as well as giving proper bond. 
The stucco skin itself will resist the 
action of the weather while dryness 
and even temperature are secured by 
proper air-spacing within the struc- 
tural wall and by intelligent venti- 
lation. 


GED ROOF 
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A “Band Box,’’ Two Family Apart- 


ment, to Be Built of Concrete’ 


By Guren M. Ress? 


Designed to meet the demands of 
economy in space and expenditure, 
the construction and arrangement of 
this unique low-cast apartment holds 
place in the hot pace set by concrete 
designers and students of hygiene 
and modern living. The building is 
extremely economical as to mainten- 
ance, being constructed with con- 
crete walls, floors and roof and 
metal window sash and frames. 

While a number of construction 
methods are available for working 
out these plans in concrete that 
selected is the so-called thermos bot- 
tle construction erected by means of 
a hollow wall machine.*? This con- 
struction is, in reality, one house 
within another, with an air space of 
214” between the walls, each wall 
being 4” thick. This construction 
makes a dead air space except for 
vents, and has proved its value in 
reducing the winter coal bill, as 
compared with wood frame. 


DESIGN AND CONSTRUCTION 


The arrangement is very compact, 
being laid out on the lines of a city 
apartment, but is more desirable on 
account of the great amount of light 


iFrom ConcreTe, Feb., 1916, p. 61 
2Archt. and Engr., Rochester, N. Y. 
3Van Guilder Hollow Wall Co., Rochester, 


possible. Three rooms and a bath are 
provided; a good sized living room 
with bay window, a kitchenette with 
small cooking closet combined with 
dish cupboards, ice box, range, etc. 
The kitchenette is separated from 
the stairs by a folding screen on 
rubber rollers so that the whole 
space can be opened up for a dining 
room in the event of the adjoining 
rear room being used as a bed room, 
which is not necessary when there 
are but two in the family, as it is 
arranged to have a sanitary and ven- 
tilated bed slide under the raised 
floor of the bath room. 


The end of the iron bed which 
projects in the living room is fin- 
ished as a couch or other piece of 
furniture to suit requirements: The 
bed, when rolled in, has a galvan- 
ized iron case, making it dust proof 
and air tight from the room. The 
case is connected at the bottom with 
a fresh air stack and at the top with 
2 vent stack, which provides a free 
and positive circulation of fresh air 
over the bed at all times. Each 
room has a vent stack in the hollow 
concrete wall, which discharges un- 
der the cornice; vents of baths and 
of kitchens are at ceiling and those 
of living room and of bed room at 
floar. 

The apartments are heated by 
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separate furnaces. Furnace heat is 
especially advantageous, as fresh air 
must be brought in through the fresh 
air ducts. 


FLOORS AND ROOF 


The floors are designed to carry 
a live load of 50 lbs. per sq. ft. and 
are 514” thick in large rooms. The 
small rooms do not require this thick- 
ness but are left the same in order 
to facilitate the form work and con- 
struction. The reinforcing in floors 
is to be expanded metal of about 
214-in. mesh and %” running in 
direction indicated. The concrete 
floor slabs are covered with 7-in. 
oak flooring on 2-in. x 2-in. wood 
sleepers. The roof is a 4-in. slab 
reinforced with rods and overlaid 
with expanded metal the same as 
floors. Over the slab is spread ordi- 
nary wire chicken netting, to be cov- 
ered with 34” of very rich cement 
mortar, which is to be cut through 
with a marking tool to the netting 
in squares 2’ x 2’ or less, the joints 
to be filled with asphaltum or other 
elastic waterproof pitch. The roof 
surface will be troweled smooth and 
waterproofed with R- I. W.4 The 
outside of building will be stuccoed 
and painted with two coats of water- 
proof cement paint. 


COST 


Contract prices received by the 
builder, H. E. Kondolf, are given in 
itemized form and indicate a cost of 
$5.50 per sq. ft. of area on the 
ground. It will be noted that few 
flats constructed with one family 
above the other can be built entirely 
of wood for this price. 


Estimatep Cost or BAND-Box APARTMENT 


112 yds. sand and gravel.@ $1.25...$ 150.00 
182 bbls. cement @ $2.00, less $54 


LOT” SACKSP . darciele sat svartecumniarenioe 310.00 
5 tons of plaster @ $7.50 per ton... 87.50 
Wire mesh and reinforcing steel.... 103.08 
OOO DIICK  eiertertactemetetmtt scale reerete 20.00 


Mason labor” Sasi accieacee custalen some 312.00 


Blashing: sands tint work. ccs ae 15.00 
Rioorssand “sleeperse. ason canneries 110.00 
Heating system—two furnaces...... 190.00 
Plumbing’ ‘complete Giecscessnteeierees 365.00 
Blectrie: wiring ccc ios amawnne cen on 125.00 
Rainting sand: finishing nc cerca nets 140.00 
Interior trim and mill work........ 447.00 
Carpenter work: Bink coco teisaeos 186.00 
Metal frames, sash and glass....... 763.00 
The substitution of wood frames, 
doors and sash would save $400 on 
this item 
ightiiixhurese meres cucteter emer chet abet 60.00 
FIATA Wave mts ce cackesnaicetsie scene arate 40.00 
And adding for incidentals......... 100.00 
$3,478.53 


It is far too common practice to 
leave mixers and other mechanical 
equipment exposed to the weather 
when idle. A good tarpaulin cover 
costs less than 1% of the cost of a 
new piece of equipment and is low 
insurance. 


4Toech Bros., N. Y. C. 
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CONCRETE HOUSES 


A Double Wall Concrete House Eco- 
nomically Built in Cold Weather’ 


By Cart W. BauMGarRDNER? 


Circumstances prevented work be- 
ing started on the house which 
forms the subject of this article, un- 
til about the middle of Nov., 1914. 
Fair weather was experienced until 
Thanksgiving Day, when it grew 


colder and began to freeze. As the 
weather became colder we were 
forced to heat materials. By secur- 


ing from a local junk shop a dis- 
carded tank, we made a very satis- 
factory heater, shown in Fig. 2, and, 
by using several coils of pipe, con- 
nected to the water supply inside 
the heater, had plenty of hot water. 

Walls and partitions of the house 
are constructed with a hollow wall 


machine,*? doing away with wall 
forms. 
The floors are carried on 5-in. 


boiler tubes, over which was laid 
electric welded galvanized wire fenc- 
ing and upon this was poured a 6-in. 
1:2:4 cinder concrete rough floor. 
This floor was left in the rough un- 
til after the house was white-coated, 
when a terrazzo marble mosaic floor 
was laid: 

After the cinder concrete 
hard enough to work upon, we built 
up the main walls of the house. 


was 


1From Concrete, Mar., 1916, p. 111 


*Baumgardner Concrete Products Co., Tif- 
fin, Ohio 


®Van Guilder Hollow Wall Co., Rochester, 
Nery 


Fig. 2—Improvisep HEATER FOR 
AGGREGATES 


Fic. 3—Srartinc Construction Work 


From the plans it will be seen that 
the arrangement of the rooms wastes 
little space. The rear porch is en- 
closed with doors, sash glazed, and 
gives protection from heat and cold. 
Underneath the rear porch, the floor 
of which is a concrete slab with a 
manhole, is a 100-bbl. cistern. The 
arrangement of the cellar is very 
convenient. It is equipped with full 
set of plumbing, including hot and 
cold soft and city water at laundry 
tubs, electric connection for washing 


Fic. 1- 


FIREPROOF 


{ESIDENCE, Tirrin, Onto 


Fic. 4—Wire Mesu Reavy ror CoNcRETE 


machine and drying room _ for 
clothes. 

Before applying plaster to the in- 
side of the cistern the walls and 
floor were given two coats of Toco 
bond. No dampness or seepage has 
appeared inside the cellar from the 
cistern. 


The plaster is applied directly to 


4Tropical Paint & Oil Co., Cleveland 
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the inside walls, the insulation pro- 
vided by the 2-in. air space around 
the entire building making furring 
and lathing unnecessary. No damp- 
ness has penetrated to the inside 
walls. The amount of plaster used 
was about 14 less than when placed 
on lath. 

The stucco finish was applied di- 
rectly to the outside walls, the ma- 
chine leaving a surface sufficiently 
rough to secure a good bond. The 
stucco consists of one smoothing coat 
of cement and lime mortar, over 
which was placed the finish coat of 
Medusa White® cement and marble 
dust,° applied with an automatic 
stucco machine.* 

The partitions thorughout are of 
reinforced concrete and the only 
things combustible about the house 
are the interior finish and the fram- 
ing which carries the slate roof. 
There is a tapestry brick fireplace 
with 14-in. raked joints in the living 
room. Marble squares set at the 
time of laying the mosaic floors form 
the hearth. The house is heated by 
a 20th Cenutry 24-in: grate hot air 
furnace® and has wall registers in 
every room. 

The complete cost of the house is 
about $3,000, itemized as follows: 


Cost Data 
Labor: 
Digging cellar ............ $ 25.75 
Masonry and concrete (day 
WV OTH) peueveisrenceaial eiskeres oietaieis. 470.44 
Carpenter labor <..........-. 501.18 


Plastering and lathing....... 90.60 $1,087.97 


Materials: 
ReinfOreine sateen selec $ 37.00 
Cement, 150 lbs. @ $1.28 
Nive Be) ee ara SO CHER OR Reece a ene 192.00 
135 tons’ No. 7 stone sand 
GISSUHO Wiiicrems soiree =) 148.50 


’Sandusky Portland Cement Co., Cleveland 
6Conlin & Co., Tuckahoe, N. Y. 
7TAutomatic Stucco Mach. Co., N. Y. C. 


820th Century Heat. & Vent. Co., Akron, 
Ohio 
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2,000 tapestry brick @ $20 40.00 
Sewer MIPS encase cereee 9.78 
Lumber and mill work.... 544.88 
Plumbing and fixtures..... 225.88 
LEGHAT, Te ace Sicnrucl teuekca ceca nee ee 38.50 
Rlasters wasn decline eines 19.60 
Slate roof (contract)...... 157.15 
Electric wiring and fixtures 90.00 
lay Wane wesc: sows vei aloes 38.54 
IN GUSH ee sale stagh seinen niejac ee 8.39 
Painting (contract) | Retarateis 85.00 
Marble mosaic floors....... 130.26 
20th Century furnace, in- 
CLOVIS “ae atducuny enor eer 125.00 
Mantel, gas logs and and- 
EV OWS iets toravermvete eecoyeinssiere cis 29.00 1,919.43 
$3,007.40 


65 


Fre. 2—A View or Corracre Soon 
AFTER CONSTRUCTION 


An Engineer’s Concrete Block Cottage 


—Built in Riverside, 


Cale for $2. 000s 


By Rour R. Newman? 


Why should an engineer build a 
concrete cottage—particularly a con- 
crete block cottage? Answer: (1) 
The block feature, including the al- 
ternation of wide and _ narrow 
courses, was especially desired by 
the friend for whom the house was 
constructed. (2) It was _ believed 
(and proved true) that a house of 
this “story-and-a-half”’ type, either 
in concrete or in concrete block, 
would involve interesting “how-to- 
do-it” features worthy of working 
out. (3) I believe, with Benjamin 
A. Howes, that “building contractors 
on the professional plane” can be of 
assistance in any and all parts of the 
building world of today. 

The effort was made to see what 
could be done in an isolated house of 
this type for about $2,500, but on 


1From CoNCRETE, Jan., 1915, p. 20 
2Civ. Engr., Riverside, Cal. 


account of the later addition of a 
Solar heater and certain other better- 
ments, the actual cost was slightly 
over $3, 000—an exact segregation of 
the principal items being as follows: 


labor and material for 


TOUSDSANG siniShy ase sence eee $1,354 
Concrete work—block, lintels, porch 
Hoors,esteps; sélese ss eee eee. 908 
Plum bine eatinercreeec ony ee ee eee 825 
Plastering—inside, two coats direct on 
LOCK APSeracelat tice ae nea ai 200 
PAIMENI EMT, ot prce cn ene cena eae ee 97 
Electric. work—wiring, fixtures and gas 
At eKUtCh Clieerc eet ee eee ae 70 
Hardware—rough and finish........... 60 
ROLAL Berecruaeacras sae cee eee te $3.014 


The distribution of cost to the 
owner on a five-payment basis was 
worked out as follows: (1) 1-5 when 
block walls are finished to height of 
second story. (2) ¥% when roof is 
on. (3) Y% when plastering is com- 
pleted. (4) ¥% when house is en- 
tirely completed. (5) ¥4 legal pe- 
riod to free all aliens in California, 
31 das.) 

The house was built for R. J. Nel- 


Fic. 1—Concrete Brock Corracr, Riversipe, CAt., 


Grow Intro THE LANDSCAPE 


Arter Two Yrs. 1n Wuicu To 
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son, Riverside, Cal., but before com- 
pletion he sold it to A. H. White, 
the present and occupant. 
Mr. White is an experienced Cali- 
fornia orchardist and has himself 
planted and tended the vines and 
plants that have so completely cov- 
ered the cottage in two years’ time. 
Four mos. was the time required to 
build the house and it was finished 
in the summer of 1912. 

The first step was the manufac- 
ture of the block at the site of the 
house on a standard 8-in. x 8-in. x 
16-in. Ideal? block machine. While 
the block were being made the ex- 
cavation for cellar made and 
solid concrete cellar walls, founda- 
tion walls and fireplace foundation 
were placed. The cellar hatchway 
and steps are also of solid con- 
crete. The earth excavation for 
cellar and hatchway was trimmed 
vertically to a sufficiently true line to 
use it for the rear form, a wooden 
panel being used as the inside form 
and concrete being poured between 
the wooden form and the earth wall 
at the rear. This is a saving in form 
work which it is always good to try 
for if the ground in which work is 
being done will stand up. 

All the sills and lintels were cast 
at the site. The lintels were cast 
separately in the same form, which 
consisted of a bottom and two side 
pieces of surfaced 2-in. plank long 
enough to cast the longest lintel (9 
8’) with movable wooden end gates 
which were set in the form at any 
distance apart required to cast a 
lintel of a certain length. The 
face of the lintel to be exposed was 


cast down against the bottom o1 the 
These, as compared with Fig. 1, show the 
value of vines and plants in architecture 


form and all were reinforced. Not 
one was broken in raising them into 
place by hand power, but to avoid 
unnecessary handling of the longest 
one, which weighed approximately 
800 Ibs., it was cast on a platform 
on a level with and just opposite its 
location in the wall and when hard- 
ened it was rolled over into place. 
The Initels, as well as the block, 
were given a 14-in. facing of 1 part 
cement to 2'4 parts of sand, the 
being a regular 1:215:414 
concrete—the coarsest particles of 
rock being not over 34” in diam. 
The block in the gable 
ends were carried up only to the top 
of the second story windows—the 
peak of the gable finished 
wood in connection with the wooden 
Rafter plates of 2-in. x 6-in. 


owner 


was 


backing 


concrete 


being 


roof. 


rough pine were bolted to the tops 
of the front and the rear walls; to 
Ideal Concrete Machy. Co., Cincinnati, 


Ohio 
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these the wooden rafters were nailed. 
The first and the second story floor 
joists fitted into notches in the block 
of the exterior walls and had a 4-in. 
bearing surface on these walls so that 
in every way the concrete and the 
wooden portions of the building were 
tied together as firmly as possible. 
The only interior walls of concrete 
block are those of the cool room, 
which insulate this room from the 
kitchen and other portions of the 
house. The re-entrant feature at 
the center of the rear wall, together 
with the buttress effect of a chimney 
built into either side wall, and the 
column and wall arrangement at the 
front gives the house wonderful sta- 
bility and compactness. When it is 
considered that the net ground area 
covered is 28’ x 36’ or approximate- 
ly 1,000 sq. ft., it will be recognized 
as quite worth while that so substan- 
tial and approximately “‘fire-safe”’ 

house can be built for as low as 
£3.00 per sq. ft. of ground area. 

It must be further recognized that 
the “story-and-a-half” type of house 
embodies many advantageous fea- 
tures of appearance and of economy 
for the following reasons: (1) The 
relation of wall area to roof area is 
such that good proportions are easily 
maintained, even by those not greatly 
versed in architecture. (2) The 
amount and location of the concrete 
in the exterior walls of this type of 
house are such as to derive a maxi- 
mum benefit without incurring the 
undue expense of raising it as high 
as even a full two-story house would 


require. (3) The arrangement of 
rooms with some below and some 
above has a recognized economy over 
any arrangement of the same num- 
ber and size of rooms, all on one 
floor. 

As to the contractor’s plant (aside 
from the carpenter’s tools furnished 
by my foreman and men working 
under him) necessary to build this 
house, $200 would cover it, including 
block machine, wheelbarrows, shoy- 
els, rope, etc. To build the same 
house all in reinforced concrete, us- 
ing wooden forms, would require an 
investment in “plant” of at least 
$400; and the best figures I have 
on steel forms would indicate a mini- 
mum investment in “plant” using 
steel forms of $1,000. The “plant,” 
to be sure, is in all cases available 
for the next job, but we see in these 
figures a reason why, in the absence 
of a greater public demand for re- 
inforced concrete, block have vre- 
mained a “standby” of the small 
builder. 

My complete “crew” on this job 
consisted of a foreman, familiar 
with both carpentry and concrete 
work, and five men (including two 
who were employed in making 
the block). The foremen received 
$3.75 per da. of eight hrs. A reg- 
ular carpenter with him received 
$3.50. Two carpenter helpers re- 
ceived $2.50 each. The man at the 
block machine (who also later laid 
the block) received $3.00 per da. 
and his helper received $2.00 per 
da. 


el 
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Hollow Wall Bungalow Built With 
Home Made Machine’ 


By Henry L. Witson? 


Fic. 1—A Concrete BunGatow rn rue Catirornta Mounrains 


The accompanying illustration 
shows a nine-room bungalow recent- 
ly designed and built by the writer 
for Rev. Seth O. Rees in Pasadena, 
Cal. 


The bungalow is constructed with 
hollow concrete walls. The forms 
are my own idea and have proved 
a sucess both in durability and low 
cost. Two 3-in. concrete walls with 
a 2-in. air space between form the 
wall section. The walls are bonded 
by metal studs made from 24-ga. 
galvanized sheet metal cut in strips 
6” wide x 9’ long. Both edges of 
the studs were turned back with a 
1%-in. circle which stiffens the studs 
and forms a clinch in the concrete 
walls. The-foundation walls were 
put in in the usual way, a solid 10-in. 
wall to floor joists; the metal studs 
were then set up edgeways across 
the wall on 18-in. centers and were 
held in line by a temporary plate at 
the top. The hollow walls were 
then started on the foundation. 


FORMS 


The forms used consisted of two 
pieces of ordinary 2 x 10 lumber 
6’ long, two iron clamps made of 
1 34-in. channel iron bent U-shaped 
to fit over the outside of the form 
boards and to hold them in place 
while the concrete was being put in. 
Near each end of the boards a small 
steel pin was driven through near 
the bottom edge projecting about 2” 
o catch on top of the wall and to 


1From Concrete, Jan., 1916, p. 30 
2Archt., Los Angeles, Cal. 


hold the forms up in place. The 
cores were made of wood 2” thick, 
10” deep and 18” long, with two 
large screw-eyes in the top by which 
to pull them out. There cores were 
placed between the metal studs; the 
2 x 10’s were placed at each side, 
the clamps placed over them; they 
were then filled with semi-wet con- 
crete, well tamped, when the cores 
were pulled, the clamps removed and 
the boards moved forward their 
length, set up and refilled, and so 
on around the house to the starting 
point. By that time the concrete 
had set sufficiently to permit another 
course to be placed and so on until 
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the walls were finished. A set of 
these forms cost less than $5.00. 


GENERAL FEATURES 


After the rough concrete walls 
were up they were finished with 
Atlas white cement® and silica sand; 
the insides of the walls are plastered 
directly on the concrete. Inside par- 
titions may be built in the same 
manner, but in this bungalow 2 x 4 
studs were used, lathed and _plas- 
tered in the usual way. 

The bungalow contains nine rooms 
and basement; living room, dining 
room and den; it has panel wains- 
coting and beamed ceilings, oak trim 
and oak floors. Living room has a 
tile mantel with book cases on either 
side. There is a large buffet in the 
dining room; the kitchen is fully 
equipped with all modern conven- 
iences. A concrete garage large 
enough to acommodate two cars was 
also built, and the house and garage 
were constructed for about $5,000. 


Soap-and-Alum Water- 
proofing 


The soap-and-alum process in wat- 
erproofing has been used frequently 
by engineers of the War Depart- 
ment. It is described in the 1901 
report of the Chief of Engrs., U. S. 
Army, as follows: 

The  soap-and-alum 
process was used in “Waterproof 
mortar” and applied to both hori- 
zontal and exposed vertical surfaces. 
This mortar was made by taking 1 
part cement and 21% parts sand and 
adding theréto 34 lb. of pulverized 
alum (dry) to each cu. ft. of sand, 
all of which was first mixed dry, 
then the proper amount of water— 
in which had been dissolved about 
34 lb. of soft soap to the gal. of 
water—was added and the mixing 
thoroughly completed. 

The mixture is a little inferior in 
strength to ordinary mortar of the 
same proportions and is impervious 
to water, and is also useful in pre- 
venting efflorescence. The alum is 
in excess for the reason that it co- 
agulates other things than soap that 
may come to it. 

The process was applied in con- 
nection with concrete construction in 
fortifications at New York Harbor. 
Similar treatment is known to have 
been used somewhat extensively else- 
where in work of like character. 


Atlas Portland Cement Co., N, Y. C, 


(Sylvester) 
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construction is shown in Fig. 3. This 
view shows the plugs to which fur- 
ring strips were attached. 

The basement walls are 13” thick, 
of two-piece block; basement parti- 
tions are 6” thick. 

Figs. 4 and 5 show wall surface 
detail. Block have a scrubbed sur- 
face, exposing aggregates. A vari- 
ety in the aggregates seems in excel- 
lent taste. Note the coarse texture 
of the basement wall in the lower 
part of Fig. 5 and the finer texture 
above and in the corner column of 
the porch note the contrasting tones 
of two different block faces and the 
system of laying. 


Fic. 1—Corracr Burr sy R. H. Busunevi, PoucnKeepsir, N. Y. ar a Cost For 
Concrete Work IN BAsEMENT, Upper Waits anp Porcu, or $1,200 


Attractive Concrete Block-are Used in 
Poughkeepsie House’ 


The concrete cottage “Grey face with 5-in. lugs. The house was 
Nook,” illustrated, is in Poughkeep- built under the direction of R. H. 
sie, N. Y. The concrete work erect- Bushnell for his own ocupancy, but 
ed cost $1,200. The block used are was later sold. 
of the two-lug type, like those used An interior view of the wall under 
in the house at Mooseheart, I1]., but 
these were made in home-made wood 
molds. They are 3” thick on the 


Fic. 3—Inverior View or Brock WAL 
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A Concrete House With 
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Tile- Lined 


Walls at Jersey City, N. J.’ 


By Cuarues F. Dineman? 


The concrete residence described 
differs from many houses, in that 
low cost was neither the first con- 
sideration nor the determining factor 
in the choice of a building material. 

The owner demanded a residence 
which, for its size, should be strictly 
first-class and which should be fire- 
proof, comfortable, permanent and 
gain its attractive appearance from 
harmonious proportions rather than 
from architectural embellishment. 
Concrete was pre-eminently the ma- 
terial indicated by these require- 
ments. 

The architect, George W. Von 
Arx,® has succeeded in producing a 
well proportioned, comfortable look- 
ing house without excessive adorn- 
ment. 

No attempt will be made to de- 
scribe the interior finish beyond say- 
ing that everything is of a grade to 
correspond with the exterior. 

The wall section shows the care 
taken to get a wall that should be 
damp-proof as well as a heat insu- 
lator. While this type of construc- 
tion may seem excessively costly, it 
has been justified by the fact that 
in some places expensive paneled 
wood wainscot is placed against the 


1From Concrete, Mar., 1916, p. 110 
2Engr., Flynt Const. Co., Palmer, Mass. 


3Jersey City, N. J. 


wall and that the wall has proven 
an excellent heat and moisture in- 
sulator. The rods shown in the 
drawing were placed as an insurance 
against contraction cracks rather 
than to add strength. 

The floor construction is of the 
Kahn hollow tile and concrete type.* 

Cornices are of copper, to give a 
contrasting color, and the roofs are 
of red Spanish tile. The sleeping 
porch, shown unfinished in the illus- 
tration, has a glass roof set in putty- 
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4Trussed Concrete Steel Co., Youngstown, 
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-appear at first glance. 


less sash, while the sides are made 
up of metal casements. 

Practically all of the concrete 
work was cast in place except the 
porch balusters, which were cast on 
the ground and set in place, after 
which the coping rail was cast on 
top. The walls were poured in wood 
forms and are lined with hollow clay 
tile. All walls, after removing the 
forms, were ground to a surface as 
smooth as possible by the use of 
carborundum brick.? Forms were 
left on until the concrete was com- 
paratively hard, which made the cost 
of surfacing reach the rather high 
price of 8 cts: per ft. However, it 
is believed that this cost was justi- 
fied by the fine appearance of the 
surface obtained. 

The total cost of the house, ex- 
cluding plumbing, heating, vacuum 
cleaner, electrical work and finished 
painting, was approximately 32 cts. 
per cu. ft., which is greater than the 
cost of a similar brick house, but 
considerably cheaper than a_ stone 
veneered house of the same style. 

The house was erected for Mrs. 
O. J. Stewart by the Merrick Fire- 
proofing Co.®° Julius Bally was Supt. 
of Const. and the writer at that time 
was Secy. of the contracting com- 
pany. 


Beauty and Utility 


Another thought as to the close 
allegiance of beauty and utility is 
gleaned from Knickerbocker Kom- 
ments: 

One reason why there are so many un- 
sightly houses built by carpenters is the 
misconception on the part of the public 
that the mission of the architect is prin- 
cipally to add “embellishments” to a 
building—with a commensurate addition 
to the cost. 

The public thinks that art, which is 
simply another name for beauty, is some- 
thing apart from everyday life. 

Even a genius like Goethe wrote that 
the beautiful cannot be made to serve 
any practical purpose without injury to 
the artistic effect. 

This seems still to be the prevailing 
popular idea, despite the thundering of 
Ruskin, Morris and other aesthetic lead- 
ers, who preached that in art “form fol- 
lows function.” 

For example, no chair can be artistic 
unless it is useful as a seat. This state- 
ment is not so superfluous as it might 
Some chairs are 
really not furniture—they are bric-a- 
brace. If you doubt it, look around in 
private parlors or in the “ladies’ parlor” 
of fashionable hotels. 

If an art museum, instead of being 
called by that name, were featured as 
an “Exposition of the Beautiful’—in 
paintings, tapestry, china, furniture, ete. 
—it would be a much more popular in- 
stitution. 


5The Carborundum Co., Niagara Falls, N.Y, 
ON ie G5 
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Suggestions for Building Private 
Garages of Concrete’ 


The construction of the private 
garage is one of the everyday prob- 
lems of both the architect and the 
builder. It presents an opportunity 
offered by a few small structures to 
display resource in providing a fire- 
proof building at moderate cost, a 
building that will have an individu- 
ality suited to its surroundings. 
There is endless opportunity to add 
refinement of detail. A suggestion 
that will sometimes add to the value 
of the propesed job for both owner 
and builder is its combination with 
some other building needed by the 
owner, a billiard room, studio, shop 
or den. 

Salesmanship plays a large part in 
profitable fireproof garage construc- 
tion; small garages can often be 
made profitable, but specialization is 
desirable as the contractor who 
builds 20 garages in a season can 

‘give better service and make a better 
profit than he who builds but one or 
two. 


Prospects can be secured by work- 
ing with local automobile dealers 
who generally know of contemplated 
buildings. Letters should be mailed 
to these people calling attention to 
the value of the fireproof garage 
and to the writer’s ability to con- 
struct attractive fireproof buildings. 
Pamphlets and folders are available, 
describing various types of concrete 
garages and offering suggestions 
through attractive illustrations. <A 
supply of these pamphlets can be 
obtained on request or at a nominal 
cost?; one or more should be sent 
with the letter. A return postal to 
make reply definite and easy should 
be enclosed. A prompt personal call 
following a response should be made 
and so far as time permits personal 
solicitation should follow all letters 
whether or not a reply is received. 


In making calls the builder should 
carry as large a collection as possi- 
ble of pictures showing garages of 
the kinds he is prepared to build. 
This collection should be, preferably, 
good photographs attractively mount- 
ed in a neat album, showing his own 
work, but may be supplemented by 
photos from other sources and by 


1From Concrete, June, 1916, p. 243 


2Portland Cement Assn., 111 W. Washing- 
ton St., Chicago; Alpha Portland Cement Co., 
Easton, Pa.: Atlas Portland Cement Co,, 80 
Broad St., N. Y. C. 


can be rented. The extra cost is 
not great. A good two-car size is 
23’ x 23’ inside, but this can be 
somewhat reduced. 


CONSTRUCTIONS 


Concrete garages may be classéd 
in three types as to construction and 


Fic. 1—Hoxtow Tire anp Srucco, Concrete Fioors 


Fic. 2—Dovustr Concrete Watts, Concrete Froors anp Srucco 


pictures clipped from 
ete., and by bulletins. 

Fortunately the floor plans of most 
private garages are extremely sim- 
ple; attractiveness and _ fireproof 
construction are the strong selling 
points. Study the site and the own- 
er’s tastes. Most automobile owners 
are able to spend a little more money 
to buy an especially pleasing build- 
ing. 

For a single car, garages are fre- 
quently built 13’ x 24’, which gives a 
3-ft. space around a large car and 
room for a small bench: This size 
can be reduced, where space is not 
available, to 12’ x 20’, which is 
small enough. The owner can often 
be shown the wisdom of building a 
two-car garage even though no im- 
mediate need exists. This will pro- 
vide for a visitor’s car or the space 


magazines, 


finish: (1) stucco on block, tile or 
metal lath, (2) block and _ other 
units, (3) poured or monolithic con- 
struction. The order given probably 
indicates the relative numbers of 
each type built. 

Stucco Garages—The illustrations, 
Figs. 1 to 12 and Fig. 20 show stuc- 
co on a variety of bases. Fig. 1 is a 
very high-class building with living 
quarters for employees and with a 
greenhouse in connection. Above the 
foundations the walls are constructed 
of hollow tile which were filled with 
concrete and reinforced at ali jambs 
and every place along the walls that 
received concentrated loads. Inter- 
ior partitions are built of hollow tile. 
The second floor is of Floretyle® 
construction with a wood roof and 
suspended ceiling on rib lath.? All 
windows, sliding and swinging doors 


Fic. 3—Povurep Cotumns witH Merat Lary anp Stucco 
Fic. 4—GaraGE AND StTupio oF Concrete Tite AND Stucco 


Fic. 5—Tuer Garace SHown IN Fic. 3 Complete 


\ 


are of United steel sash*; wired glass 
and fireproof putty were used, the 
entire interior is painted with Asep- 
ticote,* excepting portions of the 
bath room where Marine enamel? was 
used. 

The garage illustrated in Fig. 2, 
while a monolithic building, is finish- 
ed with stucco and is described by 
the builder, W. W: Schouler* as fol- 
lows: 


The garage is 30’ x 20’, with living 
and storage quarters on second floor. 
First floor and second floor are of rein- 
forced concrete. The first story is built 
of hollow monolithic walls consisting of 
two 4-in. walls with a 214-in. continuous 
air space. The walls are holding 10’ of 


2Trussed Concrete Steel Co., Youngstown, 
io 


4Schouler Cement Const. Co., Newark, N, J. 
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bank on two sides. Three hundred feet 
of retaining wall were built in the same 
manner, without forms, using a hollow 
wall machine.’ 

The second story is of stucco on frame. 
The inside is plastered with patent plas- 
ter. Gas tank pump, work bench and 
electric lights are installed. Woodwork 
is stained dark and leaded glass windows 
are used. The second story was given a 
scratch coat and the entire building re- 
ceived a coat of stucco to get an even 
surface; then it was dashed with a mix- 
ture of 1 white cement, 2 sand and 8, 
Y%-in. trap rock thrown on with brick 
trowel and paddle. Steam heater is in 
separate room, with outside door only. 


Stucco on Lath—In Fig. 3 is 
shown a garage under construction, 
using poured concrete bearing posts 
with curtain walls plastered on Hy- 


5Van Guilder Hollow Wall Co., Rochester, 
Nine 
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Fies. 6 anp 7—SucceEsvions ror Door TREATMENT; A Frat 


Fic. 8—Rovucu-Casr anv Tite 


Rib.’ The finished building is shown 
in Fig. 5. The building shown in 
Fig. 4 is a combination building 
which faces the owner’s garden -and 
house. The entrance is into a studio 
which is separated by a fire wall 
from the garage proper, which is en- 
tered from the alley at the rear. 


A large, rough stone fireplace 
with concrete mantel and chimney is 
an attractive feature. This building 
is constructed of hollow concrete 
tile’ covered with stucco, and left 
unfinished inside. The roof is shin- 
gled and stained a dull red. A hot 
water heater is installed in the 
studio. 


Illustrations 6, 7 and 8 are other 


‘Delta Brick & Tile Co., Detroit 


Kies. 9-10—A SnHertter Ontry, Bur Fime- 
PROOF, CLEAN AND INEXPENSIVE 


examples of metal lath and plaster 
construction. A number of methods 
are available for this work which is 
shown in its simplest form in Fig. 9. 
A frame of pipe, light angle iron or 
pressed steel lumber is erected and 
ribbed metal lath wired to the frame. 


Dee i 


LARGE UNiITs AND Tire Make 


Prain Brock 1n Two Tones 


\ Digniriep BurLpinG Fic. 


CONCRETE HOUSES 


Four coats of mortar, two on each 
side, should be supplied, making a 
reinforced slab about 2” thick, and 
a third coat dashed or troweled on as 
an exterior finish. Similar construc- 
tion on wood frame is much used 
but is not desirable for garages. 

A garage built and owned by 
Louis R- Williams, Bartlesville, 
Okla., is shown in Fig. 11. The walls 
are brick, 4-in. curtain walls being 
used. The building is 14’ x 20’, 9’ 
to under side of reinforced concrete 
roof beam. 


The longitudinal beams are 8” x 
12” in section and overhang the stuc- 
co 1”. A longitudinal beam helps 
support the 3-in. concrete slab roof 
which is dished to the center and 
slopes to an outlet at the rear. The 
cross-beams that give the pergola ef- 
tect are 14” x. 8’% 

The poured work was finished by 
brushing to expose the aggregates 
and the brick plastered both sides 
and the exterior pebble-dashed. Gas 
and water connections and electric 
lights are provided. Cost, $185. 

City requirements are resulting in 
the erection of a large number of 
gasoline stations. Fig. 12 shows an 
attractive filling station at Los An- 


Work 


Fic. 11—A Rvceev Buinpine or Distrnc- 
rrvE Drsiagn 


Fic. 12—Misston ArcurrecrurE MAKkeEs A 
GasoLINe SratTion BErautiruL 


geles, Cal. The Mission architecture 
has been worked out in stucco and 
furnishes a valuable suggestion. A 
feature is the installation of the 


15—Asutar Lar Brock, Carrrut Design anp Goop 


Fic, 16—A Dieniriep Design; Piaiy Brock Wourp Give a 


Berrer Errecr 
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Fic. 21—Srction AnD Isometric Views, 
SuHowine Form Deraits ror Cornice 


The building in Fig. 16 shows a 
roof treatment that adds dignity and 
finish to a plain structure. The pre- 
Fic. 17—Pxain Brock wirn Brick Trim; Worx Like Turis Maxes Frienps tentious garage, Fig. 17, shows an 

effective use of plain block and brick 
gasoline pump in one of the massive Fig. 15, laid in broken ashlar ma- trim. Illustrations 18 and 19 offer 
columns at the front. sonry, is an excellent example of the further suggestions. Fig- 19 shows 
work being turned out by modern a concrete roof. 


equipment? in the hands of expert MONOLITHIC GARAGES 
Concrete units when well made workmen 


and carefully finished make an ex- 
cellent construction for a garage. 
Fig: 13 shows garage of plain-faced 
slabs built by W. E. Wagner, To- 
ronto, Ont. The construction is very 
light and strong. It consists of thin 
concrete slabs set on edge and tied 
by concrete studs 214” x 6”, poured 
in place. Slabs are reinforced with 
wire mesh and left with a rough tex- 
ture. These units have the effect of 
very large block. The roof is of 


UNIT CONCRETE GARAGES 


A very tasteful garage is illus- 
trated in Fig. 20, which possesses 
the distinction of being truly all- 
concrete. 

The garage, 36’ x 42’, was built 
at Brookline, Mass., by the F. O. 
White Const. Co., Cambridge, Mass. 
The walls are double, constructed 
with a hollow wall machine.® They 
were built up to the roof level and 
forms for a flat roof were placed; 
the cornice and its construction are 
shown in Fig. 21. The roof is 5” 


ic. 20—Art-Concrete Dousrr Watts 


metal tile. : : Aer ee, 
We fare chi. secured» WE Cornice Cast iy Prace thick, reinforced with °-in. rods 6” 
Pea ete. 8 Poa pougtciestared Alene o. c. transversely and 24” o. c. longi- 
y *Hobbs Concrete Machy. Co., Detroit tudinally. A steel beam also sup- 


face block,’ in Fig. 14. 
Other excellent examples of block 


garages are shown in Figs. 15 to 19. GCL ESL LLLILLLLLLLLLLLDLEDEL SEPT LY 
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ports the slab at its center longitu- 
dinally: The cornice forms are sup- 
ported by poles and ledgers. The 
poles are securely tied to the build- 
ing. A 12-in. plank forms the base 
on which open-end boxes are laid 
at suitable spacing. These boxes are 
held securely by a molding and 
strips which form the end of the 
bracket and insure perfect align- 
ment. The remainder of the form 
is clearly shown. After pouring the 
roof and the cornice, the parapet 
wall was built with the wall ma- 
chine. The box forms should be 
made slightly wider at the bottom 
and the corners rounded. Forms 
should be well oiled with paraffin oil. 
At times it is desirable to combine 
other buildings with the garage. 
Fig. 22 gives plans for a two- 
story and basement garage designed 
for a Pennsylvania farm by A. Mor- 
gan Smith.'° The building is locat- 


WArcht., Mt. 


Lebanon, Pa. 
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ed in a bank so that the basement is 
accessible from a low level. The 
building is 21’ x 24’ and was poured 
in wood forms. 


The floor slabs were designed for 
a load of 150 lbs. and were tested 
by placing the weight at W; no de- 
flection was noted. The slabs are 
4’’ thick, made of cinder concrete, 
reinforced with %-in. square bars 
12” 0. ce A 1-in. granolithic finish 
was placed for a wearing surface. 


The building was furred and 
lathed to secure insulation and the 
outside walls were stuccoed. The 
roof is a 3-in. gravel concrete slab 
reinforced with 8<-in. rods 12” o. ¢. 
both ways. The concrete roof rests 
on a cinder bed entirely clear from 
the ceiling slab. The chimney was 
poured around an 8-in. stovepipe. 
The two floors give about 1,300’ 
area and the cost was about $1.00 
peresqy tt, 
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CHOPDI SECTION 


A Cooling Room For 
Farm Use 


A cooling room for farm use, as 
built by A. Farragut, contractor, 
Pascagoula, Miss., is* proving of 
great benefit to the farmers in his 
locality. It is a timely suggestion 
to the farm contractor. The illus- 
trations show plainly the size and 
the design of the building, which 
can be varied to suit requirements. 


The secret of the building’s suc- 
cess depends on a double concrete 
wall, which assures a very high de- 
gree of insulation. This air space 
should be continuous and be perfect- 
ly sealed. 

In the construction of this build- 
ing a hollow wall machine’ was used, 
building the wall simply and eco- 
nomically. A double wall of block 
or even metal lath, plastered, would 
give similar results. A simple cor- 
nice and roof form was placed and 
the roof cast as shown, with pro- 
vision for attaching furring and 
metal lath to give air space in the 
roof. 

The cooling is effected by leading 
a stream of cold spring water 
through the trough cast with the 
floor and suspending a blanket with 
its edge touching the water, as 
shown by the illustration. The cold 
water is drawn up by capillary at- 
traction and evaporated. reducing 
the temperature. 


A ventilator with a damper is pro- 
vided as shown to dispose of exces- 
sive dampness. gi} 

In early spring, when nov: ‘-ded 
for cooling, the building is an ideal 
incubator house, as it hoids a con- 
stant temperature. 


1Van Guilder Hollow Wall Co., Rochester, 
Nip aves ur 
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Block Cottages, Plastered Direct, 
in New Zealand’ 


W. D. Cowperthwaite, of the Cow- 
perthwaite Concrete Block Co., 
‘Auckland, N. Z., sends some photo- 
graphs from which the accompany- 
ing illustrations of a small concrete 
cottage were made. The cottage is 
built of 8-in. hollow concrete block 
for outside walls and 3-in. concrete 
block for partition walls, all made 
on an Ideal machine.” The concrete 
was mixed in a Little Wonder mix- 
er.2 The roof of the cottage is cov- 
ered with concrete tile made on a 
Champion machine.* The base of 
the house below the first floor level 
and the top edge of the porch steps 
rail were painted with Glidden 
paint. The ceilings are lathed with 
Oregon lath and plastered with pulp 
plaster. All these items of equip- 
ment and materials came from Amer- 
ica and in addition the wall paper 
also. The cement used, however, is 
a New Zealand cement.® The stucco 
was waterproofed with Medusa.‘ 


The Cowperthwaite Concrete 
Block Ce:, does not make any face 
block: Practically all the work it 
does is for walls which are to be 
stuecoea.’, On another page is shown 
an illustration of a handsome resi- 
dence costing about $20,000 built for 
E. E. Langguth, formerly Austrian 
consu’ i New Zealand. The house 
is’ ... of concrete block with plas- 
tering applied direct to the inside 
block surface. Inasmuch as Mr. 
Cowperthwaite is a strong believer 
in plastering directly on the interior 
surface of the block he makes fre- 

_ quent use of a testimonial letter 
from E. Langguth, in which Mr. 
Langguth says: 

The house you built for me in hollow 
< werete block has given every satisfac- 
tion. I consider the material far su- 
perior to ordinary brick and my reasons 
for saying so are that the walls are ab- 
solutely dry from top to bottom. The 
plaster is perfectly free from even the 
slightest cracks and in addition shows a 
beautiful finish. I conscientiously rec- 
ommed your block as one of the cheap- 


est- materials for building houses in our 
ee cliate. 


= 
Brom ConcrETE, Jan., 1916, p. 16 
we ?Ideal Concrete Machy. Co., Cincinnati 
& “swaterloo Cement Mach. Corp., Waterloo, 
“Ta. 
He 4.,. Hansen & Co., Kansas City, Mo. 
‘= 5Glidden Varnish Co., Cleveland 


.. 6Wilson’s Portland Cement Co., Ltd., Auck- 
land, N. Z. 


7Sandusky Portland Cement Co., Cleveland, 
Ohio 


Fic. 3—Deram or ENTRANCE Porc 


Fic. 2—Rear View Concrete Brock 
CorraGcE 


In this connection Mr. Cowperth- 
waite writes: 


I have no intention of advocating por- 
ous concrete for monolithic work, seeing 
that it carries so much in requirements; 
at the same time porous concrete would 
not be more porous than the brick made 
here and can certainly be made stronger 
and much cheaper when in position at 
the same porosity. While at this time 
I am devoting all my attention to con- 
crete block work, I built my own house 
with steel forms.* The walls are 8” 
thick and the concrete is of a porous 
character, with only a waterproofing 
wash on the exterior wall. It is papered 
direct to the inner wall without plaster 
and is a success, as no dampness ever 
comes from the outside and we have no 
condensation on the inside. Before pap- 
ering the wall I had a heavy felt paper 
put on first and then the wall paper. 
It was an experiment but is all right. 

If the block are made 1:7, machine- 
mixed, all the strength necessary will be 
there, with sufficient porosity to attend 
to all moisture from the air, so that 
condensation is avoided. The outside can 
be easily attended to and penetration 
overcome. Our hardest problem is to 
avoid condensation and it can be man- 
aged only by having a wall that will ab- 
sorb moisture. Cement plaster should 
never be used in dwelling houses for in- 
terior work. It is not porous enough. By 
cement plaster I mean what is ordinarily 
specified by architects as 1:3 mix. This 
is a dense material. 

My ideas and methods are a little un- 
orthodox and unless carried out very 
faithfully would not be likely to prove 


SBlaw Steel Const. Co., Pittsburgh 
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successful. With me they are very suc- 
cussful, having been able to carry out 
my ideas unhampered by restrictions of 
architects, so that it has been possible in 
a few years to determine whether I was 
right or wrong. So far I have not had 
a suspicion of failure and as my tests 
have been continuous for 5 yrs. it may 
be taken for granted that until I hear 
something that appeals very strongly to 
me, I am likely to remain unorthodox. 
My first block, made 9 yrs. ago, were 
“dense” —“dampproof”’—“weather-proof” 


—“correctly proportioned” and_ strong 
enough to carry a locomotive. These 


were faced block, “rock” and “plain,” 
the face mixture being 1 cement to 2 
sand. Theoretically, they were “the 
thing,” and were, I think, as nearly per- 
fect as block are ever likely to be, some 
samples of them being still on exhibition 
at a cement company’s office to show 
what can be done with cement and ag- 
gregate suitably proportioned. 

An old proverb says: “The proof of 
the pudding is in the eating,’ so the 
test of, all concrete block is in their use. 
Different qualities of block must be 
used for different purposes. 

The first block made were used in 
building a house for the manager of a 
local cement company, a photograph of 
which appeared many years ago in 
Concrete, sent by the then manager, Mr. 
Greer, who spoke highly of the result. 
The next were used for an Oddfellows’ 
Hall, which to some extent was in pub- 
lie use. In addition to dense block, the 
architect had the interior finished in ce- 
ment plaster, the effect so far, as con- 
densation is concerned being easily im- 
agined. As our climate is very moist, 
at times little streams would race down 
the walls. A little of that decided, or 
at any rate seemed to decide, the fate 
of hollow concrete block; at any rate, it 
was a decided set-back. A demonstra- 
tion was given to prove that the block 
were “water-tight” or “dampproof” (the 
question of ‘strength was never in dis- 
pute) by having a well built on. the 
ground in the block yard, the mason rep- 
resenting the public chosing any block 
he liked in the yard. The bottom of 
the well was cemented, the faces of 
block being left out, while the backs of 
block were left unplastered. The well 
would measure about 2’ x 2 and Q’ 8” 
high. It was filled to the brim with 
water, and stood there for a long time, 
being under very careful observation. At 
no time did we ever find a leak from the 
inside of the block, the only loss being 
by evaporation. This proof was accepted 
as conclusive so far as the “density” and 
“dampproof” qualities were concerned— 
but, the wall showed condensation on the 
walls, so it was considered too risky to 
build dwelling houses with them in this 
climate. There are always those in any 
community who are “in opposition.” We 
had them here and for a time they had 
a triumph. T[ortunately for humanity’s 
sake, we get a few level-headed men 
mixed up with them or stagnation would 
result. One turned up at this time, and 
most fortunately he made no pretense 
to be an authority on concrete—or con- 
crete block; he was willing to reason 
matters out, the result being that he left 
an order for sufficient block to build a 
house. Block were to be 1 part cement 
to 7 parts gravel, and to be left in yard 
“till called for.” Now, who expects con- 
crete block of 1:7, without any pretense 
at waterproofiing them with lime—or 
anything else—to be dampproof? As a 
matter of fact they would make good 
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filters. These block were used to build 
a house that gave every satisfaction, al- 
though it was plastered directly on the 
block on inner walls. It must be noted 
that all my work has been in a moist 
climate, no frosts worth mentioning, and 
no snow. At the same time I would 
not anticipate much trouble in a colder 
climate. Special conditions might have 
to be provided for, which, it seems to 
me, might easily be done. 


The next two orders came for block 
for house building, one of which was 
leaky through bad workmanship in lay- 
ing the block. This mason claimed to 
know all about them, as he had laid them 
in America. He made the biggest mess 
of the lot. In these cases I only manu- 
factured the block, architects and owners 
arranging and supervising the work to 
suit themselves. 

So far there has not been the slightest 
satisfaction in supplying blocks to build- 
ers, nor had there been any in following 
out the instructions of so many learned 
experts on concrete on how to make 
hollow concrete block. All sorts of ag- 
gregates — sandy gravel, sand only, 
crushed rock, pumice, scoria of various 
kinds, had all been experimented on and 
good block made from all. By good, I 
mean as regards strength, for with pum- 
ice—and some kinds of scoria—it would 
be practically impossible to make a wat- 
ertight concrete. 

It was at this point that I decided to 
build a house of hollow concrete block, 
which should be plastered directly onto 
block on the inner walls, and stuccoed 
on the outside. 

The result was not only an improve- 
ment on anything that had been done, 
but the building was almost perfect so 
far as weather-resisting qualities were 
concerned. The only points of failure 
were at two or three window angles, 
where a little damp crept in under the 
sill of frame. There has never been the 
slightest suspicion of condensation in 
any part of the house. 

Since then I have built several, in 
which stricter supervision eliminated the 
weak places mentioned, the result being 
not only what was anticipated, but really 
all one could wish. Walls are plastered on 
the outside and finished in rough-cast, 
all inside plaster being applied directly 
to the block, and in no case does con- 
densation take place, nor do the walls 
permit our terrible northeast rains to 
penetrate. I had the satisfaction last 
week of being commended by the author- 
ity mentioned, when he said: “I am con- 
vinced now that your method is the 
proper one for house-building.” 

While I am writing this we are ex- 
periencing a “northeaster’—wind and 
rain—that seems to get into the marrow 
of one’s bones. For a week the atmos- 
phere has been laden with moisture, and 
for 16 hrs. it has been steadily driving. 
If any condensation would show at all it 
should be now. To test the walls I have 
at this moment thrown three half-pints 
of water onto the bathroom walls, one 
on top of the other in quick succession— 
and the merest trifle has reached the 
floor. The wall absorbed the rest. 

Now, which condition is more likely 
to provide a healthy house, “a dense 
wal? or a “porous wall,’ provision be- 
ing made so that the outside wall sur- 
face is so protected that it is practically 
impossible for the weather to penetrate 
this covering? 


| Editorial Note—The reader should 
not fail to note that Mr. Cowperth- 
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waite is not contending with the con- 
ditions which favor interior conden- 
sation. A hard driving rain is a 
test of a wall’s waterproof qualities, 
but it is not a test of the qualities 
which prevent interior condensation. 
Cold weather outside (not wet weath- 
er), with warm, moist air inside pro- 
vides the conditions which test the 
insulation of a wall against conden- 
sation. The extremes of tempera- 


ture of the northern part of the U. 
S. provide much more serious diffi- 
which 


Mr. 


culties than those with 
Cowperthwaite contends. | 


The manner in which the workmen 
trowel the surface will influence the 
color. Sometimes different shades 
may be seen similar to those notice- 
able on the surface of a newly com- 
pleted sidewalk, half of which has 
been finished from one side and half 
from the other. 

Overworking and overtroweling of 
a sand finish will bring too much of 
the fine material to the surface and, 
as in the case of sidewalks and 
floors, will cause trouble through 
checking and cracking. Over-rich- 
ness of mixture is another cause of 
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Cracking and Discoloration in 
Sand- Finished Stucco 
Surfaces 


Checking and cracking of a sand- 
finished stucco surface can be mini- 
mized by careful attention to details 
but discoloration is a matter which 
it is harder to overcome. It is a far 
more difficult matter to prevent dis- 
coloration on sand-finished surfaces 
than on surfaces which are given a 
rough-cast finish. The latter can be 
applied rapidly enough to complete 
the whole side of a house in a day’s 
time and when once applied, needs 
no further manipulation, A sand 
finish, on the other hand, requires 
more time and smaller areas must 
be gone over in obtaining the prop- 
er texture, so that the chance for 
discoloration is greatly increased. 
Although much depends upon the 
use of a properly proportioned mix- 
ture, the result is largely a matter 
of manipulation. A great deal de- 
pends upon the skill and thorough- 
ness displayed by the workmen, 


trouble and we believe that for a 
sand-finished stucco surface, the fin- 
ish coat should generally be mixed 
in proportions of 1 sack of cement 
to 21% of fine aggregate. 

One experienced plasterer has 
suggested that when the finish has 
been applied, floated and troweled, 
the workman go over the surface af- 
ter the finish has begun to harden, 
using a float covered with soft car- 
pet or felt, in order to even up the 
appearance of the wall both as to 
texture and color. In this way he 
believes surface checking can be 
overcome, and the chance of discol- 
oration greatly lessened. 


Hot sun or winds produce rapid 
drying of stueco surfaces, which re- 
sults in checking to a considerable 
extent; under such conditions the 
surface should be protected by hang- 
ing wet blankets in front of the 
wall and keeping them wet for sev- 
eral days, or by spraying the wall 
with water frequently after it has 
hardened sufficiently to prevent in- 


jury. 
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Furring Walls and Plastering 
Direct’ 


Discussep By: 
Harvey Wuirrre! 
“In residence construction should 


plaster be applied direct to interior 
surfaces of walls?” 


This magazine has always advised 
its readers not to plaster direct on 
the inside of any residence wall 
which does not provide a continuous 
air space. This advice has been 
given repeatedly in spite of appar- 
ently successful house construction 
where plastering has been applied 
direct to the interior surface. Good 
results have been obtained not only 
on hollow concrete block where the 
hollow space is not continuous but 
also in solid concrete walled houses. 
This magazine has adhered to the 
idea that dry walls can not be made 
a certainty without a continuous air 
space such as is provided either by 
a two-piece block or by a double 
wall of monolithic construction or 
by furring. There has always been 
a feeling of hesitancy in pointing 
out that very successful work has 
been done where plastering has been 
applied direct to walls without the 
continuous hollow space, because it 
seemed that success could not be 
assured although it is possible with 
the more economical type of con- 
struction. 


DAMP WALLS 


In the early days of concrete 
house construction, particularly in 
the use of concrete block, altogether 
to much reliance was placed upon 
the fact that most block had a hol- 
low space equal to 25% to 50% of 
the horizontal area of the block. It 
was bélieved by many builders that 
this partial hollow area in the wall 
would take care of insulation and 
to some extent take care of pene- 
trating moisture and make it pos- 
sible to plaster direct on the interior 
surface. The result was many fail- 
ures and this magazine is still re- 
ceiving letters every little while from 
owners of or residents in concrete 
block houses which have damp in- 
terior wall surfaces. These fail- 
ures, however, proceed from two 
causes and the two causes are abso- 


1From Concrete, Jan., 1916, p. 36 
2Editor, CoNCRETE 


lutely distinct and different. One 
is the penetration of outside mois- 
ture, the other is the condensation of 
inside moisture. One failure is 
caused by block which are very 
poorly made of materials not prop- 
erly graded so that moisture is ad- 
mitted through the solid webs. Then 
again, a perfectly good block may 
be poorly laid up so that water gets 
in through the joints and this ap- 
pears on the interior plaster when 
the plaster has been applied with- 
out furring. Further difficulties are 
sometimes encountered even when 
block are well made and when well 
laid up, providing there are settle- 
ment cracks or cracks developing 
through other faults in construction, 
through which moisture is admitted. 
The other trouble is encountered 
even with the best of walls when 
ventilation is poor or when there is 
no air space. All of these condi- 
tions, commonly encountered in work 
not properly done from start to 
finish, have contributed to the posi- 
tion of this magazine in maintaining 
that the surest way is to fur out on 
the inside of the ordinary block wall 
before applying plaster. 


CONDENSATION 


The admission of moisture from 
the outside of the wall to the inside 
of the wall, either through porous 
block or through cracks, is an en- 
tirely different matter, however, 
from the condesation of moisture on 
the inside of a wall which may be 
perfect in every respect: The solid 
webs of the block communicate tem- 
perature changes from the outside 
of the wall to the inside of the wall 
so that if there is a great amount 
of moisture on the inside of the 
house, as there frequently is in the 
winter time when the ventilation is 
not so well taken care of there is 
condensation of the moisture from 
the warm air inside on the cold sur- 
faces of the block. 


SUCCESSFUL WORK, PLASTERING 
DIRECT. 


While it is not the intention of 
this magazine to recall the advice 
which it has given it does seem im- 
portant to call attention to certain 
developments in the use of concrete 
block whereby very satisfactory re- 
sults have been obtained with plas- 
tering applied directly to the inter- 
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ior wall surface. This has been ac- 
complished successfully where pre- 
cautions were taken that no moisture 
could get through from the outside 
to the inside. This is commonly 
done by covering the outer surface 
with a thoroughly waterproof stucco 
which seals up all the pores and the 
cracks and prevents any moisture 
penetration. As to interior conden- 
sation, it is undoubtedly true that if 
ventilation is well taken care of in 
the house so that there is a change 
of air on the inside there will be 
little danger of condensation on the 
interior surfaces due to any lack of 
an insulating air space. 


EXPERIENCE WITH UNFURRED WALLS 


In the Jan., 1915, issue in con- 
nection with the description of 
houses built by the Sage Foundation 
Homes Co., at Forest Hills Gardens, 
Long Island, there was mention of a 
cored slab used for the walls. These 
slabs did not supply a continuous 
air space in the wall but did provide 
flues not unlike the flues which re- 
sult from the construction of walls 
with ordinary hollow concrete block. 
It was said that there had been no 
trouble from condensation of mois- 
ture on the inside of these walls ex- 
cept in the kitchen in the winter 
time when the air outside was cold 
and when there was an unusually 
large amount of moisture inside due 
to some kitehen work which pro- 
vided the unusual conditions. 


A further instance of successful 
work along this line appears to be 
in the houses erected in England, 
mentioned on another page. These 
houses are built of concrete block 
covered with stucco on the  out- 
side and with plaster applied di- 
rectly to the block on the inside. In 
making these block there was no at- 
tempt to obtain a thoroughly dense 
block to shed water. The absorp- 
tion was taken care of by providing 
on the outside a seal coat of plaster 
and then a rough-cast coat and these 
two together are depended upon to 
prevent the penetration of moisture. 
The strongest evidence, however, of 
successful work along this line with 
plaster applied direct to the interior 
surfaces of block walls is supplied 
by W. D. Cowperthwaite, Auckland, 
N. Z Mr. Cowperthwaite makes no 
point whatever of trying to get a 
thoroughly dense block. He says 
that a block which is not of the 
densest, most impermeable concrete 
actually gives better results in the 
construction of houses in which the 
the plaster is to be applied direct on 
the inside. These houses are stuc- 
coed very carefully on the outside in 
order to prevent absorption, 


W. F. Schwieterman, gen. mgr. 
of the Cement, Tile & Block Mfg. 
Co., Osgood, Ohio, writes that while 
he has bulit a great many concrete 
block houses which were furred on 
the inside before lath and plaster 
were applied, he build a house for 
his own occupaney in which he 
plastered directly on the block. He 
says that this construction is not 
only cheapest but the house has 
given the best of satisfaction. He 
says that the walls are perfectly dry 
and that the only condesation to be 
noticed is in the kitchen when there 
is much steam in the room in cold 
weather. He accounts for this very 
properly by saying that it is because 
the room is practically air tight 
when closed up in the winter, some- 
thing which is not true in ordinary 
flimsy construction. In other words, 
the tighter the house against venti- 
lation the more apt there is to be 
condensation on the inside. 


A FAILURE IN PLASTERING DIRECT 


On the other hand William N. 
Ward, Mer. of the Twentieth Cen- 
tury Concrete Block Co., Audubon, 
N. J-, writes that houses of concrete 
block which he has bulit where no 
furring was used before plaster was 
applied have not been satisfactory 
and that the walls are damp. He 
says that this dampness is due to 
condensation and not due to absorp- 
tion from the outside. ‘This report 
is typical of hundreds of instances 
of poor economy in plastering direct. 


Rolf R. Newman, Riverside, Cal., 
says that he has bulit solid wall 
houses in New England and in spite 
of a rigorous climate they have been 
entirely satisfactory with plaster ap- 
plied direct on the interior surface 
of the wall. 


All of the accumulated testimony 
bears out the belief that it is a some- 
what complicated problem in which 
some of the conditions respecting 
each particular case are not always 
known. It also seems obvious that 
the tendency to experience trouble 
from condensation on the _ inside, 
when the wall itself is entirely sat- 
isfactory from a waterproof stand- 
point, is more apt to be met with in 
very cold climates than in moderate 
climates. Solid wall houses, for in- 
stance, in the vicinity of Washing- 
ton, D. C., have been entirely satis- 
factory. Yet a type of construction 
satisfactory in Washington might 
prove entirely inadequate in a colder 
region, It would seem that if a 
builder is determined to plaster di- 
rect on the wall, his problem provid- 
ing he has good materials to make 
a watertight wall of, becomes one 
of ventilation in order to prevent 
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condensation. This situation might 
be much different with thicker solid 
walls, because increased thickness of 
wall obviously would overcome to 
some extent the tendency of the 

‘ls to present a cold surface to 
moisture on the inside. 


William Mayo Venable*® points 
out very positively that it is not safe 
in a cold climate to eliminate inter- 
ior furring on any type of block wall 
except one having a continuous in- 
terior air space. In his opinion it 
is not advisable to put interior plas- 
ter direct on concrete block nor upon 
a solid wall unless the wall is more 
than 9’’ thick. It is practicable he 
says to make walls thick enough so 
that they can be plastered direct 
on the inside but it is very expen- 
sive and the thickness required de- 
pends upon the climate as well as 
upon the composition of the concrete. 


“POPCORN CONCRETE 


In this connection it should be 
mentioned that there have been sug- 
gestions of a so called “popcorn” 
concrete. Very porous concrete 
might be made with cinders and very 
little sand and while this would not 
be strong it would undoubtedly have 
a great tendency to overcome con- 
densation and to provide, by its own 
porosity, the insulation which is or- 
dinarily secured by means of a con- 
tinuous air space: Houses built with 
something of this idea in view are 
those constructed at Nanticoke, Pa., 
by Milton Dana Morrill,* several 
years ago. It is urged, however, in 
this connection by Mr. Venable that 
such concrete does not provide 
proper protection for the steel used 
in reinforcing. 

Mr. Cowperthwaite contributes the 
idea that a solid wall should not be 
plastered inside with a dense Port- 
land cement mortar, on the theory 
that a certain amount of moisture 
is objectionable only when it is evi- 
dent. A more porous plaster is 
recommended so that slight conden- 
sation will be absorbed. Such walls 
probably should not be painted so 
that the pores will be closed. Read- 
ers will be familiar with the fact 
that painted kitchens sometimes 
show a great deal of condensed 
moisture on the walls while a wall 
not so painted absorbs the moisture 
so that it is not evident. 

To sum up these various ideas on 
the subject of providing insulation 
against temperature changes and 
waterproofness as well, in concrete 
walls it seems that the conservative 


°Chf. Engr., Bldg. Dept., Blaw Steel Const. 
Co., Pittsburgh 
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builder, who wants to be sure of a 
satisfactory job, will either provide 
in his wall a continuos air space 
or else he will fur out before apply- 
ing lath and plaster. Another 
builder equally conservative perhaps 
but with experience along other 
lines and feeling sure of the char- 
acter of the work which he and his 
men are doing, may, like our corres- 
pondents in England and in New 
Zealand, find it very satisfactory to 
plaster direct on the block. When 
this is done, however, it seems neces- 
sary not only that ventilation be 
taken care of so as to prevent con- 
densation but that the wall be 
structurally perfect, not only when 
first built, but for the future so 
cracks will not develop, which will 
admit moisture from outside. It is 
up to the builder to decide whether 
or not he is sure enough of his 
methods and of his men, to save the 
expense of furring and lath ,before 
applying plaster, by the most care- 
ful methods in every other respect 
in his work. The builder who is 
very sure of the character of work 
he is getting out of the men in his 
employ can do a great many things 
which builders cannot do who are 
not absolutely sure. Most builders 
will probably decide that if they are 
taking chances with solid walls, 
with no air space, they prefer to 
take the necessary precaution rather 
than assume responsibility for 
chances of failure. To sum up: 

Dampness on the interior surfaces 
of concrete walls may be due to: 

1. Poor concrete, which is so 
porous as to permit the moisture to 
strike through from the outside. 

2. Cracks (caused by poor block 
Jaying, by settlement of wall or by 
temperature movement not properly 
provided for) through which moist- 
ure penetrates to the inside. 

3- Lack of air space for insula- 
tion in the wall or lack of proper 
ventilation so that moisture in the 
air inside the house condenses on the 
walls. 


‘The wood shingle has no equal as 
an agent in starting and spreading 
fire. Municipalities are beginning 
to realize this fact and to prohibit 
its use. In many sections at the 
present cost of singles and labor the 
saving over incombustible roofings is 
so little as to make the wood shingle 
of doubtful economy. _ 

European countries are leading us 
in the use of concrete roofing tile, 
very likely because the shingle is 
unknown abroad and would not be 
tolerated by European ideals of 
safety and permanence. 
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Concrete Floor Construction for a 
Residence’ 


Tue Questions Brtow ARE 
DiscussEep By: 


Cuarues H. Neat? 
A. Morgan Smirn® 
W. E. Wacner‘* 
Pror: A. B. McDanieL® 


“What, in your estimation, is the 
most practical and economical floor 
design for the house plan shown, 
taking into consideration the follow- 
ing conditions: 

“1. An isolated house which can- 
not stand investment in expensive 
equipment. 

“2. Ordinary labor, an intelligent 
foreman, willing to follow directions 
but not a specialist in this class of 
work. 

“3. Concrete material; bank gra- 
vel of good quality. 

“4. Reinforcement; any type pro- 
curable in open market.” 


[Eprror’s Nore—The floor plan 
selected for discussion is that of a 
house described in the Jan., 1916, 
issue, p. 3, and built by J. F. Hahn, 
C.E: 

This plan was selected because it 
involves distinctly different spans 
and because its size and arrange- 
ment would seem to make it of gen- 
eral interest. 

No criticism of Mr. Hahn’s de- 
sign is implied; in fact, a design 
practically identical with that actu- 
ally used was submitted by two cor- 
respondents, but it is omitted to 
avoid. duplication. |] 


By Mr. NEAL 


If I were constructing the house 
in question I would put in simple 
slab floors 4” thick of 1:2:4 con- 
crete with 14-in. to %4-in- top or 
wearing surface, 1 part cement to 
2 parts good sand and treated with 
some one of the good dust prevent- 
ives on the market. If other than 
this finish were used I would prob- 
ably make the base full 4” thick, 
but in the case of the sand and ce- 
ment finish would make it a part of 


1Fyom Concretr, Information and Consulta- 
tion Dept., Feb. 1916, p. 84 


2Highway Engr., Asheville, N. C. 
3Archt., Mt. Lebanon, Pa. 

4Engr., Toronto, Ont., Can. 
‘University «* Iinois, Urbana, Il. 
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the 4”, putting it on immediately 
after pouring the base, thus getting 
advantage of the strength in the 
compresive surface. 


On the longer spans (13’ 8”) I 
would use 14-in. bars either square, 
deformed or twisted, spaced 4”; and 
3e-in. transverse bars spaced 12”. 
(See Fig. 1.) I would support these 
bars 34” from the forms by means 
of spacing chairs or supports placed 
at every square foot crossing and 
wiring the 14-in. rods securely to 
the transverse rods. On the shorter 
spans %¢-in. bars would be used al- 
together, spaced as above only when 
the span does not exceed 8’. Under 
8’ I would space them 5” instead of 
4’, To get a good safe job the 
spacing chairs or supports are indis- 
pensable, because they insure against 
getting the steel down on the forms, 
hold everything in its place and per- 
mit of rolling wheelbarrows on 
boards laid directly on the rods with- 
out risk of damage—especially where 
the pouring is rapidly done. The 
form would be made of a medium 
grade of t. and g. %-in. boards sup- 
ported on 2-in- x 4-in. joists spaced 
2’ o. ce. with uprights placed 4’ to 
S “apart. If the eoncrete’ is care- 
fully placed this will give a nice 
overhead surface which will need no 
further treatment except to rub out 
the form marks and kalsomine or 
paint as desired. A good grade of 
bank or creek gravel with the larger 
pebbles taken out will be all right 
for such work, provided the propor- 
tion of sand is not exceeded. 


This work would require no 
great amount of skilled labor. A 
foreman of average intelligence will- 
ing to follow instructions, could with 
a force of ordinary laborers do the 
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work. ‘The lumber in the forms, if 
taken down with care, could be used 
for both floors. 


To some designers such a floor as 
‘this may appear unsafe but the writ- 
er has recently had experience in 
floor construction which leads him to 
believe otherwise. I have now under 
way a concrete dwelling in which 
such a floor has been used. 


The floor spans are 16’. At first 
I began to cast about for a suitable 
floor slab design and, wishing to 
economize in floor thickness, began 
to wonder whether or not 4” would 
be safe for that span. I could find 
no formulas or tables that would 
allow such a thing nor could I find 
any case in which 4” had been used 
in so great a span. I decided to 
make a test. A slab section 1’ wide, 
4”” thick and 16’ long was made. 
The only available bars at the time 
were %¢-in. twisted. Three of these 
were put in the section. The piece 
was poured so that when the forms 
were taken out the ends would be 
resting on supports just 16’ apart. 
At the end of 14 das: the forms 
were removed and all of the sup- 
ports except those at the ends were 
taken out. The slab deflected of its 
own weight about 114”. ‘Two men 
weighing 150 lbs. each walked to the 
center and stood. It deflected then 
to about 3” in all but showed no 
signs of failure. It was then raised 
back to a level position and left 7 
das. longer. At the end of 21 das. 
the props were again removed and 
this time four men weighing ap- 
proximately 150 lbs. each were 
placed in the center. The deflection 
was about as before but still there 
was no sign of failure except a few 
hair cracks that appeared on the un- 
der side between the outer edges of 
the section and the outer bars, which 
were about 114” from the outer 
edges of the slab. I attributed this 
to there being no steel to prevent 
rupture at these points. I was, how- 
ever, not entirely satisfied with the 
result and decided to stiffen my 
floors by running beams through the 
centres of the spans one way. This 
was done but since pouring and test- 
ing my floors I have decided that 
these beams were not really neces- 
sary and that if I had made my 
floors as described above they would 
have been sufficiently strong. That 
old test slab has been’ there all 
through the job, with everybody 
walking on it and jumping up and 
down at will. It springs like a 
hickory board, but so far we have 
not been able to break it down. It 
seems to improve with age and the 
deflection is less now than at the be- 
ginning. 


By Mr. Smrru 


Concrete floor construction for 
residence is suggested as follows: 

Cellar wall (see Fig. 1 for refer- 
ences)—To be 10” or 12” thick; 3 
5¢-in- twisted square bars to run full 
length of front and back walls just 
over window heads. Not necessary 
to reinforce partition. Note “End 
of Cellar Wall” and connect across 
with beam at “E.” 

First floor slab—To be 5” thick 
and reinforced with 5-in. twisted 
square bars 24’ 9” long, spaced 12” 
o. c. Beam “B” to be 8” deep with 
three 34-in. rods. Beam “E” to be 
8” deep with three %-in. rods. Near 
cellar stair opening place three 
5¢-in. bars about 5’ long. 

First story walls—Three %-in. 
square twisted bars to run full length 
of front and back walls over window 
heads and below second floor slab. 
Run three 5-in. bars through center 
partition over door heads and 
through beam “E.” 

Second floor slab—Thickness of 
slab and steel same as for first floor 
slab. Beam “B” to have three 
34-in. bars. 

Second story walls—Reinforcing 
similar to first story walls. Parti- 
tion “K” should have three 5-in. 
bars within 18” of the floor. 

Seventy lbs. live load on floors al- 
lowed. Concrete to be mixed 1:2:4, 
cement, sand and gravel. Usually 
for an isolated job, where skill is 
scarce, it is best to use heavier bars 
and space farther apart. 


By Mr. WaGNER 


As economy is a vital question in 
the design of a dwelling of the type 
under discussion, the aim should be 
to secure fireproof qualities, using as 
far as possible the ordinary building 
materials, which can be easily pro- 
cured, and methods which have been 
adopted from experience. 

Reliable men can be found in any 
locality for ordinary building work, 
but when new methods are intro- 
duced considerable expert superin- 
tendence is required, to be sure of 
satisfactory results. 

It is very pleasing to the engineer 
or “architect to have every piece en- 
tering into a structure incombustible, 
but outside of this, very little gain 
is achieved in substituting fireproof 
material at higher prices for com- 
bustible material, which from its po- 
sition and nature does not under any 
circumstances act as a menace to the 
building. The aim should be rather 
to make fireproof all such parts as 
are in danger of catching fire or of 
spreading it, or which could in case 
of fire cause serious damage to the 
building or contents, 
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With these things in mind the first 
step in designing a floor for a con- 
crete dwelling is to get away from 
wooden joists which are in the most 
favorable position for catching and 
spreading fire. A close hardwood 
floor, tongued and grooved, if sepa- 
rated from wooden joists, is fire- 
proof for all practical purposes, for 
a fire could burn on the surface for 
a considerable time without igniting 
it. 

Even the ordinary lath and _ plas- 
ter ceiling will be almost as free 
from danger of fire as more expen- 
sive channel and metal lath ceiling, 
provided it is properly isolated by 
being attached to fireproof joists. 

The design which I advise for 
floors in a moderate priced concrete 
house is reinforced concrete joists, 
with wooden floors and ceiling of 


-lath and plaster, or standard fiber 


board, combustible in themselves but 
practically safe from fire for the 
reason that there is no place for fire 
to get a start, and affording no great 
danger to the house or contents in 
the event of fire starting due to some 
extraordinary cause. 

Concrete joists on 16-in. centers 
made and set as shown will cost in 
place, exclusive of the forms, about 
95 cts., or about $15 more than 
wooden joists. 

If a number of houses are to be 
constructed the cost of the forms for 
the joists will be slight, for they can 
be used repeatedly and hundreds of 
joists can be made with one set of 
forms. 

The house shown in the illustra- 
tion will require 54 joists 2” x 10” 
x 13’ 6” reinforced with 1-in- steel 
rods with projecting hooked ends, 
and 54 joists of same dimensions 
10’ 8” long. The steel rods in these 
might be lighter, but it will be more 
convenient to use 14-in. steel for all. 

The illustration shows part of typ- 
ical joist with nailing strips attached 
and the method of manufacturing 


\ the joists and the forms necessary. 


CONSTRUCTION 


- 


On a suitable level floor set up 
and brace as shown the dressed 
plank A 134” x 1114” and 134” 
longer than the required length of 
joist. At right angles to this set up 
and brace and planks B of same 
dimensions, and of a length depen- 
dent on the number of joists it is 
desired to make in one set. 

The end planks are slotted to ad- 
mit of the passage of the bent ends 
of the reinforcing steel, and have 
cleats C nailed in place as shown, 
the section of cleat ec’ being removy- 
able. 

Having placed a bent rod through 
the slots of the end plank, raise it, 
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and hold it in position with the re- 
movable piece of cleat c’. Next 
place the bottom nailing strip D 
in which are bent nails for bonding 
into the concrete, and attach the 
steel rod to the nails in several 
places with fine wire to hold it cen- 
tral. Now put the separating board 
E into the grooves formed by the 
cleats C. Every third or fourth nail- 
ing strip might be lightly toe-nailed 
to take the spring out of the lumber 
and keep all the joints tight. 


After the steel and the forms for 
the required number of joists are in 
place and the outside plank set and 
braced, put in several spacing plank 
F to keep the separating boards to 
line until the concrete is partly 
poured. The concrete should be 
brought above the top of the forms 
and the surplus struck off with a 
straightedge. 


Now place the top nailing strips 
G, through which nails have been 
driven and bent. On the outside 
form planks place gauge strips 14” 
thinner than the height of the nail- 
ing strips, and tap with several heavy 
straightedges until the straightedges 
rest on the gauge strips. If neces- 
sary, tack them down to hold the 
joists true to depth until the concrete 
hardens. 


The lumber for forms should be 
soaked in water before using to pre- 
vent swelling, and should be well 
oiled. 

Concrete should be mixed in the 
proportion of 1 of cement to 5 of 
uniformly graded _ gravel, passed 
through a %-in. screen. 

In erecting the joists, first have 
the forms for the side walls up to 
the level of the bottom of the joists, 
and nail a girt along the inside of 
the studs to support the joists. Af- 
ter the joists have been placed in 
position, with their ends projecting 
into the wall space continue the form 
work around the joists and pour the 
concrete, tying the ends of the joists 
into the wall, taking care to place 
steel rods over all openings to form 
beams of sufficient strength to carry 
the floors as well as the concrete 
wall above, 


By Pror. McDaniet 


In consideration of the best type 
of floor construction for a small resi- 
dence, the principal factors are 
cheapness, strength, weight and ease 
of construction. The first two con- 
ditions, an isolated house and ordi- 
nary labor, will require simplicity in 
design and construction. This result 
can best be secured by the use of a 
flat slab with a type of reinforce- 
ment which can be easily and prop- 
erly placed. 


{3°8 


te 

PPLE OP OAK UPPER FLOORIVYG 

MESTL 0. Ck BOARDING €A10 QACONALLY 
eS SLEEPLES 18°C. 70C. 


Fic. 3—F 1oor Derairs SuGGESTED BY 
Pror. McDanien 


Two types of floor construction 
are adaptable to the conditions: the 
flat slab with a simple type of re- 
inforcement and the one-way tile 
system. The latter type would be 
economical and light in weight, but 
the writer does not advise its use 
unless skilled labor is obtainable. 
Hence in this case, the writer would 
recommend a simple slab with a 
“mesh” type of reinforcement. Ex- 
panded metal unit high tensile wire 
fabric! or similar material such as 
rib metal,” is available, easy to place 
and efficient for light loads. ‘This 
form of reinforcement should be 
placed with the long way of the 
mesh or the rib transverse to the 
supporting sides or parallel with the 
.short dimension of the slab. In this 
case the clear span width of the liv- 
ing room, 13’ 2”, would govern the 
depth of slab, which could be made 
5” with the use of 0.35 sq. in. of 
reinforcement per ft. of width of 
slab. This design would be based 
on the use of a bending moment co- 
efficient of 4, assuming the slab to 
be fixed at the ends and continuous 
over the intermediate support. The 
illustration shows the method of 
placing the reinforcement (Hige.3): 

It is assumed that the concrete 
would be mixed by hand or with a 
small batch mixer. The proportions 
should be about 1:2:4 by volume, 
although a simple density test might 


1Am. Steel and Wire Co., Chicago, or Clin- 
ton Wire Cloth Co., Clinton, Mass. 
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profitably be made to determine the 
proportions which would give the 
greatest density with the material on 
hand. 

The concrete should be transport- 
ed from the mixer to the floor in 
steel wheelbarrows and shoveled into 
place, care being taken that the re- 
inforcement is entirely embedded. 

The formwork could be simply 
provided for by a system composed 
of 3-in. x 4-in. posts spaced about 
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7’ o. ce. through the middle of the 
larger rooms. The posts would sup- 
port 3-in. x 6-in. girts, which would 
carry 2-in. x 6-in. joists spaced 247 
o. ¢., on which the 1-in. x 6-in. roof- 
ers would be laid. Along the out- 
side walls the ends of the floor joists 
would be supported on ledgers. The 
slab forms might economically be 
made up into sections, about 3’ 6” 
x 7’, which could be used at least 
twice to advantage. 


Concrete Floors in Dwelling Houses 


and How They Were Finished’ 


A Lerrer rrom Homer LavuGHuin, JR.” 


To give you accurately my experi- 
ence in living in a house with con- 
crete floors, it will perhaps be well 
to go back a little way and relate my 
experiences which led to the adop- 
tin of a concrete floor for a resi- 
dence. 


The Homer Laughlin building, 
which I own, was built in 1898 and 
was the fifth building in the U. S. 
and the first building west of Chi- 
cago to use concrete floors. These 
were concrete floors placed on a steel 
skeleton. At the time the building 
was opened I had grave doubts of 
its success because every prospective 
tenant brought up the subject of the 
floors. Either they themselves were 
affected by rheumatism or they had 
some one in their office who had 
rheumatism and they were quite sure 
that living in an office with concrete 
floors would be detrimental to their 
health. The common remark was 
that they could feel the chill of the 
concrete go through them the mo- 
ment their shoes touched the floor. 
Although the prejudice was gradu- 
ally overcome it was at least 5 yrs., 
when concrete floors in office build- 
ings had become more general, be- 
fore the attention of the public was 
attracted to other features and away 
from the concrete floors and I may 
safely say that it has been at least 
three years since I have heard a sin- 
gle person mention the subject. 

When I was about to erect my 
home and decide on the subject of 
floors, my father, who had been a 
strong advocate of concrete floors in 
ofice buildings, advised me against 
their use in a residence. Careful in- 
quiry developed that he himself was 
not opposed to the floors but was 


1From  Concrrre, Correspondence Dept., 


Jan., 1915,-p. 41 
2Los Angeles, Cal. 


satisfied that my friends and others 
would interpose all the objections to 
their use in a residence that we had 
formerly gone through in our office 
building and so I decided to put 
wooden floors downstairs for the 
benefit of my friends and concrete 
floors upstairs for the use of my 
family; but finally we worked up 
one excuse after another for leaving 
the wood floors out of certain down- 
stairs rooms and finally they were 
left out altogether. 


My floors are of a warm brown 
tone and come up on the side walls 
about 6” and flush with the plaster 
to form what would otherwise be a 
baseboard. | Downstairs they are 
decorated with a pallette-knife and 
look somewhat like carved leather. 
After the “carving” had been done 
an artist worked various colors of 
the rainbow into the decoration and 
then they were all varnished and 
waxed so that keeping them in order 
is similar to the polishing of wood 
floors but the polishing is required 
much less frequently. 


Upstairs we use velvet carpets of 
double width and plain colors, sewed 
together to form a mat or rug, but 
without a border, and extending with- 
in 6” or 8” of the side walls all the 
way around. We find that no nailing 
strips or other means of fastening 
are necessary, since the carpet lies 
»erfectly flat and is sufficiently large 
so that it will not move about. 


Downstairs we use Oriental rugs 
entirely and a curious feature in this 
respect is that moths will not hatch 
on the under side of a rug in con- 
tact with concrete, where they do 
hatch when it is in contact with 
wood. This applies to the under 
side of the rug only, because it is 
not impossible for them to hatch 
within the rug fabric itself. 
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Now, the common impression is 
that a conerete floor will make the 
room cold, but this impression is 


reached by people who have gone into 
with floors where 
there was no carpet on the floor and 
because at the moment, they were 
critical of concrete, but if one will 
go into a bare room where hard 
wood floors have been used they will 
get exactly the same effect. The ad- 
dition of carpets and tapestries de- 
creases the number of square feet 
where the air of the room comes in 
contact directly with the floor or side 
walls. 

There is also an impression that 
concrete floors are damp. They are 
damp for the first 2 mos. after be- 
ing laid and on this account should 
not be varnished or waxed, but after 
this period they are as dry as wood- 
en floors. I have made accurate 
tests with hygrometers, to determine 
this point. 

The concrete floor is to me most 
satisfactory because it is free from 
eracks in which dust accumulates 
and ascends every time the floor is 
flexed by stepping on it. There is 
never a squeak or other noise pro- 
duced by the rubbing of one board 
of the interior floor on another. 
With carpet on the floors they are 
absolutely noiseless, and one cannot 
detect a person walking on an upper 
floor when he is in the room below, 
provided, of course, that there is a 
carpet on the floor above. 

The concrete floor makes a much 
handsomer setting and background 
for Oriental rugs than wooden floors 
and one can do away with the un- 
sightly baseboard, which always col- 
lects dust. Then there is none of the 


rooms concrete 


trouble of warping and_ straining 


which comes with the use of wooden 
floors. 


Above all else the house is fire- 
proof when properly built in other 
respects and one can leave home 


with the assurance that neither prop- 
erty of any considerable value nor 
lives will be destroyed in the event 
of fire. I feel that my pictures, 
rugs and porcelains are as safe in 
my house as in a vault at the bank, 


barring the possibility of theft, 
whieh is rather remote. 


Supplementing what Mr. Laugh- 
lin says, his architect, Mr. Gill, in 
writing of concrete floors for resi- 
dences in Sunset Magazine, says in 
part:? 

To overcome the ‘popular prejudice 
against concrete floors is the business of 
the architect. There are certain definite 
conditions to be observed in laying con- 
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erete floors. They are fundamental and 
in their strict observance lies the answer 
to the charge of the physical discomfort 
of concrete. After practical objections 
are overcome, attention may be given to 
esthebic considerations. 

Concrete floors are usually laid free 
from the ground, with a dead air space 
underneath. In most of my houses the 
concrete floors are laid directly on the 
ground (in California), doing away with 
air circulation under the floor and giving 
a more equable temperature. They are 
raised at least 21” above the surrounding 
ground, and particular attention is paid 
to the preparation of the earth bed. Af- 
ter the foundation is laid the ground is 
puddled and tamped until very firm. 
Over the surface is spread from 4” to 
6” of sand or sandy loam. Then the con- 
crete is put on. If one part of the floor 
is below grade, the ground under it is 
carefully drained, after which the layer 
of sand prevents moisture from coming 
through. 

The main body of rough concrete 
should ‘be reinforced to 1/3 of 1% to 
prevent cracking, and scored to give a 
key to the top coat and prevent its loos- 
ening from the bottom. The finish coat 
should be reinforced with No. 18-ga. 
Y,-in. mesh galvanized wire to prevent 
cracking. 

From 4 wks. to 6 wks. should be al- 
lowed for concrete floors to dry. During 
this time there is a continuous process 
of absorption and radiation of heat un- 
til a mean temperature has been reached, 
after which the temperature of the floor 
is more equable than that of wood. 

To cover a concrete floor with wood is 
about as logical as to cover concrete side- 
walks with boards. Everybody who has 
lived on concrete floors laid according to 
the given specifications has been wholly 
converted to them and would never again 
be bothered with the care and trials of 
wood floors. It is not, of -course, ex- 
pected that concrete floors should be left 
bare. They should be partly covered 
with rugs, the same as a polished wood 
floor. Incidentally, when properly laid, 
waxed and polished, cement floors are 
ideal for dancing. 

When troweled and finished to a gloss, 
concrete floors do not mar or scratch. 
They should not be scored or marked off 
into squares or designs. The natural 
crazing of the top coat is far more pleas- 
ing. I have found no cement floor paint 
that produces a good effect. The hard, 
monotonous flat colors are unpleasing, 
the paint soon wears off and shows the 
cement. Instead of using paint, I mix 
color with the cement, usually tones of 
red and yellow, red and brown or yellow 
and brown sughtly mottled. Tempered 
by the gray of the cement, these colors 
produce neutral tones that are a splen- 
did background for rugs and furniture. 
When quite dry, the cement should be 
cleaned with a weak solution of am- 
monia and water, given two coats of 
Chinese nut oil to bring out the color, 
then finished with a filler and waxed like 
hardwood. Well done, this treatment 
gives an effect of old Spanish leather. 

It is quite as impossible to tell how 
to lay and finish a concrete floor to bring 
out all its potential beauty as it is to 
give exact rules for painting a picture. 
Specifications and instructions carry one 
just so far, but beyond that point each 
builder must study out the problem for 
himself, It takes the knack or the in- 
spiration or the gift—-whatever its name 
—that differentiates craftsmanship from 
mere mechanical perfection, that raises 


the artist above the artisan, to make a 
concrete floor the thing of beauty it can 
and should be. 

Before it has set, cement is a wonder- 
fully plastic material, more wonderful 
than clay. It can be colored, modeled, 
shaded and surfaced, and then of itself 
hardens into an everlasting expression of 
the workman. 

The protest against ordinary concrete 
floors is the unconscious demand for the 
thing well done. At heart we are never 
satisfied with any work that is not done 
right, and concrete floors will not come 
into their own until architect and work- 
man study them as an art. 

The cement floors in the home of 
Homer Laughlin, in Los Angeles, fore- 
cast the possibilities of the future. 
Sprawling there, his soul in his work, 
with great sweeps of his trowel an art- 
ist wrought in that plastic, responsive 
material, blending the colors marvelous- 
ly in the broad central spaces, coaxing 
them to a rare harmony of tone and ex- 
quisite finish, and around the outer 
edges he carved in low relief the lines 
of acanthus and other simple convention- 
alized leaf forms. In the entrance hall, 
with big, free strokes he limned the 
feather-like fronds of a palm, using his 
color with consummate skill and an art- 
ists feeling. The appeal of this most 
modern manifestation of ceramic art is 
far more subtle than that of the mosaics, 
which were the acme of floor-making 
among the Greeks and Romans, and it 
has the singular advantage of being 
within reach of beauty lovers of moder- 
ate means. 

Concrete floors are cheaper than wood 
for the first story; they are enduring, 
they require a minimum of care, they are 
comfortable and healthful when laid 
right, and they can be more beautiful 
than any other floor. 


A M'artrn House on a Concrete Post 


CONCRETE HOUSES 


Bonding Plaster Coating to Interior 
Walls and Ceilings’ 


Tue FoLttowine Question 1s Dis- 
cussep By: 


C. W. J. Nevitix? 
Emmet A. Srercr® 
W. M. Kinney* 


“How should concrete surfaces, 
left by wooden forms, be treated so 
as to secure a good key for interior 
plaster on walls and ceilings?” 


By Mr. NeEviILue 


Anyone who has carefully exam- 
ined the under surface of a concrete 
slab after the forms have been re- 
moved and the concrete has thor- 
oughly dried out, will probably have 
noticed a thin, loose coating of dried- 
out cement, ordinary dust and some- 
times smoke, adhering to the slab. 
After having examined a number of 
cases of falling plaster, I have found 
in every case this film of dry dust 
between the plaster and the concrete, 
and have reached the conclusion that 
this and this alone is the cause of 
the failure. . 

Within the last 12 yrs., I have con- 
structed concrete buildings, using 
. both cinder and gravel concrete and 
have never had a single case of fall- 
ing plaster. My instructions to the 
plaster foreman have invariably been 
as follows: 


(1) See that the surface of the 
concrete is absolutely. clean. This 
ordinarily may be accomplished by 
washing with a hose but sometimes 
it will be necessary to use a weak 
acid solution and a brush. 

(2) See that the surface is well 
dampened just before the plaster is 
applied. 

(3) Use only two coats of plaster, 
a scratch coat and a finishing coat, 
and make these as thin as possible, 
the thinner the better. 

(4) See that plenty of “elbow 
grease” is used in applying the plas- 
ter and that it is thoroughly pressed 
against the concrete surfaces while 


being applied. 
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By Mr. Sterce 


In the treatment of concrete sur- 
faces in order to secure the adhesion 
of plaster or to provide a satisfac- 
tory plaster bond many methods 
have been used, experiments tried 
and failures met with. The proper 
method to use should not be resolved 
into a pride of opinion, for a failure 
means money thrown away. 


I know of about six methods of 
concrete surface treatment, which 
will be described—not in the order 
of merit—as follows: 


(1) Merely cleaning the surface 
of concrete as left by the forms with 
a stiff wire brush, washing with 
clean water and while still damp 
(not wet) applying the plaster. 

(2) Washing the surface with a 
25% solution of hydrochloric (muri- 
atic) acid, then washing with clean 
water, and finally brushing with a 
wire brush. 

(3) Cleaning the surface with 
wire brush, as in the first and the 
second method, then applying a liq- 
uid “‘plaster bond’’—so-called—with 
an ordinary paint brush. 

(4) Chipping or scoring the con- 
crete with stone-cutter’s tools. 

(5) Lathing the concrete surface 
with metal lath. Eight-penny wire 
nails are driven into the form lining 
to a depth of about 114” and 6” 
apart each way. The nail points pro- 
ject from the surface when the forms 
are removed and the lath is simply 
laid on and the nail points clinched. 
In using this method it is sometimes 
desirable to provide a folded sheet 
metal washer or clip over the nail 
head to increase the holding power 
of the nail and to lessen the liability 
of pulling out when wrecking the 
forms, but if the head of the nail is 
above the plane of the reinforcing 
metal this is not always necessary. 
In this case the concrete needs no 
cleaning. 

(6) Molded key, made by nailing 
long wood strips to the form linings. 
The strips to be 38” thick by 34” 
wide, parallelogram-shaped section 
and spaced not over 6” apart. The 
strips will draw out with linings 
when the forms are wrecked and a 
return beveled groove is made. This 
method gives satisfaction if properly 
executed ‘and, with the exception of 
the usual cleaning, no other treat- 
ment is necessary. 
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From my personal experience and 
observation, I have arrived at the 
conclusion that the first method—if 
it can be so called—as described 
above will produce as good results as 
desired for plain plaster work, not 
exceeding 34” thick, particularly on 
ceilings. While I have known of 
tolerably heavy ornaments stuck on 
this class of ceiling work, ornamen- 
tal work should receive special treat- 
ment. It must be borne in mind that 
the concrete surface must be clean 
and can be made so only by ener- 
getic use of the steel brush and 
water. If the forms—which will be 
referred to again—have been prop- 
erly built, the finish coat of plaster 
can be applied directly to the con- 
crete surface. In such a case, how- 
ever, the finish coat should not ex- 
ceed 14” thick, although there are 
many instances where this thickness 
has been exceeded. 


I will digress at this point to refer 
to plaster before proceeding further: 
As to which kind of plaster produces 
the best results, certain conditions 
may have influence, but common 
plaster and hydrated lime or lime 
putty, if properly applied, will give 
good results for the finish coat. In 
all probability the best results are 
obtained, however, in finish coat 
work, by the use of a good Keene’s 
cement and lime mixed in the pro- 
portion of 5 parts of the former to 
3 parts of the latter. But these 
proportions have been departed from 
greatly and still good results have 
been obtained. Under some condi- 
tions it is desirable to add a small 
amount of plaster, but this can be 
left to the plasterer who has to do 
the work. 


The great advantage in the use of 
Keene’s cement in finish work comes 
from the fact that this material can 
be retempered even after 24 hrs. 
without material deterioration; of 
course, it should be kept from set- 
ting hard, but ordinary intelligence 
would require that to be done. This 
property obviates, to a certain ex- 
tent, the danger of applying dead 
material to a concrete surface, with 
inevitable failure. In fact, many 
eases of plaster falling from con- 
crete ceilings can be charged to dead 
material. 


Some plasterers prefer hard or 
patent plasters to Keene’s cement 
and if properly handled these will 
give satisfactory results. 


Returning to the main subject: 
The method of treatment No. 2 list- 
ed above gives satisfaction but the 
acid should be entirely removed be- 
fore applying the plaster. 

Method No. 3, the liquid plaster 
bond — so-styled — might be used, 
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provided the owner of the building 
or the contractor who is responsible 
for the integrity of the work, gets 
a bona fide guarantee of worth from 
the manufacturer of the material. 


Method No. 4 is hardly to be rec- 
ommended on account of the expense 
due to the amount of labor required 
to do a satisfactory job. 


Method No. 5 is excellent, though 
expensive. Heavy ornaments can be 
attached to this class of work with- 
out fear of failure if properly exe- 
cuted. 


Good results will be obtained by 
following Method No. 6, about 
which further comment is unneces- 
sary. 

While not a treatment, in the 
strict sense, it might be well to sug- 
gest that when the concrete surface 
remains wet, due to the hygrometric 
condition of the atmosphere, and 
rapid changes of temperature, it is 
advisable to use about 5% or more 
of plaster with the brown mortar. 
This suggestion applies particularly 
to lime and sand mixtures and to 
combination mixtures of mortar in 
which Portland cement is incorpo- 
rated. The plaster (plaster of 
Paris) accelerates the setting. 

No reference to “Treatment of 
Concrete Surfaces’? would be com- 
plete without touching the subject of 
concrete forms, especially the lin- 
ings. Form linings should be made 
of matched stuff, not to exceed 514” 
wide, with the rough, or undressed, 
surface in contact with the concrete. 
The narrow width is for structural 
reasons and the rough surface is to 
mold the concrete rough, thus per- 
forming the function of scoring as 
applied to the scratch coat of plaster 
work. It should be needless to state 
that the forms should be absolutely 
straight, for an uneven surface 
makes trouble for the plasterer. 

By way of further comment, it 
may be pointed out that if the plas- 
terer has much interest in the integ- 
rity of his work, and I am pleased 
to say that most of them have, a 
properly prepared concrete surface 
needs no nostrums to assist plaster 
to adhere to it. 


By Mr. Kinney 


To cause plaster to adhere firmly 
to concrete surfaces as left by wood- 
en forms, the concrete should be 
roughened and thoroughly wetted be- 
fore the plaster is applied. 

If in filling the forms the work- 
men do not take the trouble to spade 
the coarse aggregate away from the 
interior forms, the surface will usu- 
ally be rough enough to form a good 
key without subsequent roughening 


of the concrete surface. In any case 


CONCRETE HOUSES 


the concrete should be thoroughly 
wetted before plaster is applied. 

If the interior surface is smooth 
as a result of spading, so that the 
fine material of the mortar has been 
brought against the forms, the con- 
crete should be roughened by the 
use of a stone pick or a bush-ham- 
mer. The bush-hammer is usually 
preferable in case the forms have 
been oiled, as it tends to break up 
the entire surface. 


Where the builder desires to elim- 
inate “sweating” resulting from con- 
densation as a result of difference 
between inside and outside tempera- 
tures, nailing strips or wall plugs 
may be inserted while placing con- 
crete; to these furring strips of 
wood or metal may be attached to 
provide an air space and to receive 
metal lath or wire mesh to which the 
plaster is applied. 


Application of Sulphate of Zine to Con- 
crete, Preparatory to Painting’ 


Tue FottowinGc QUESTION Is 
Discussep By: 


Witiiam M. Kinney? 


“What quantity (weight) of sul- 
phate of zinc per gallon of water 
should be used to make a wash to be 
applied to concrete block already in 
the structure preparatory to receiw- 
ing a coat of paint?” 


By Mr. KINNEY 


Under the title, ‘Methods of 
Painting Cement Surfaces,’ Edward 
Hurts Brown, in the Cement World 
of June 15, 1909, says, in writing of 
the zine sulphate process: 


The method recommended by Charles 
F. MacNichol, a prominent painter of 
Washington, D. C., who has used it ex- 
tensively on government and_ private 
work with uniformly successful results, 
is economical and has no injurious after 
effects on either the concrete or the 
paint, and moreover requires no after 
washing. He coats the concrete with a 
solution of zinc sulphate and water, 
mixed equal parts by weight, applying 
it with a bristle brush and allowing from 
48 hrs. to 72 hrs. to dry. This causes a 
chemical change in the caustic lime, 
changing it to calcium sulphate (gyp- 
sum), and when the surface has thor- 
oughly dried there will be a certain 
amount of zine oxide in the pores of 
the concrete or upon the surface. This 
material being one of the most impor- 
tant of the white paint pigments, natu- 
rally has no harmful effect upon any 
subsequent paint coats, but is incorpor- 
ated with them by brushing. 


Mr. MacNichol’s process attracted 
so much attention that he was invited 
by the Am. Soc. for Test. Mat. to 
read a paper before that society, 
June 30, 1910. This paper, entitled 
“The Painting of Cement and Con- 
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crete Structures,” is incorporated in 
the Proceedings of the 30th An- 
nual Meeting of the Am. Soc. for 
Test. Mat. Mr. MacNichol therein 
says: 

The method consists in treating the 
concrete surfaces with a solution of zinc 
sulphate and water, equal parts by 
weight, applied with an ordinary bristle 
brush after the concrete is dry. If the 
one precaution is observed of allowing 
from 48 hrs. to 72 hrs. as a drying peri- 
od, this treatment will render a concrete 
wall as safe to paint as an ordinary plas- 
ter wall. 


Mr. MacNichol states that he is 
not a. chemist but a master painter. 
Therefore, desiring to know the 
chemical action which made the ap- 
plication of zine sulphate so effec- 
tive, he wrote to Dr. Allerton S. 
Cushman, then Chemist in Charge 
of Physical and Chemical Investiga- 
tions, Office of Public Roads, Wash- 
ington, D. C., propounding the ques- 
tion: ‘What chemical action takes 
place on a concrete surface when a 
solution of zine sulphate has been 
applied?’ In reply to this question 
Dr. Cushman said: 


In regard to the scheme for painting 
concrete work with a solution of zinc 
sulphate in order to make the surface 
hold a paint coating, it is my belief that 
zine sulphate is very well adapted for 
this purpose, owing to the fact that when 
zine sulphate is brought into contact with 
calcium hydroxide (hydrated lime), a 
chemical reaction takes place which re- 
sults in the formation of calcium sul- 
phate (gypsum) and zine hydroxide (hy- 
drated oxide of zinc). 

It is apparent from this that after the 
surface has become thoroughly dry again 
it will contain within its pores a mixture 
of gypsum and zine oxide; these materi- 
als have no bad influence on linseed oil 
and, in fact, are frequently used as paint - 
pigments. 

The reason why some such treatment 
should be necessary before applying a 
paint coating to the surface of concrete 
must be apparent to everyone. When 
Portland cement sets, a certain amount 
of lime is set free in a hydrated condi- * 


tion as calcium hydroxide. This is a 
strong alkali, and tends to saponify the 
oil in the paint coating and thus destroy 
it. The work done by the application of 
zinc sulphate is to destroy this alkalinity, 
and change the calcium hydroxide into 
a mixture of calcium sulphate and zinc 
oxide, 


Engineering & Contracting for 
Mar. 20, 1912, contains an article 
by Jerome Cochran, entitled “In- 
spection of Surface Finishes for 
Concrete Work.” Under the head- 
ing, “Painted Surfaces,’ Mr. Coch- 
ran says: 

Concrete surfaces may be treated with 
a solution of zine sulphate and water, 
mixed equal parts by weight, and applied 
with an ordinary bristle brush after the 
concrete is dry. The concrete should be 
at least 48 hrs. old, preferably 72 hrs., 


before applying the zinc sulphate solu- 
tion. 


ConcreTE-CemMENtT Ace for May, 
1913, publishes on page 241 the fol- 
lowing letter from Andre L. Casset 
15 Avenue d’Allemagne, 
France: 


) 
Paris, 


I believe that your readers would be 
glad to know a simple and effective pro- 
cess of painting over concrete surfaces. 
The reason that oil paint does not stand 
well on concrete surfaces is that the oil 
is saponified by the free lime of the ce- 
ment. We have found it good practice 
to put on a coat of cheap metallic sul- 
phate solution, say zinc sulphate, about 
a 1:5 solution. This produces, by the 
following reaction, a coat of plaster and 
zine sulphate quite harmless to oil over 
the concrete surface. (CaO-+SO, Zn= 
CaSO,+-ZnO). 


The National Builder for Aug., 
1914, contains an article by R. H. 
Langston, from the Master Paint- 
er, entitled, “Painting over Cement.” 
- This article says: 


It must be understood that ordinary 
linseed oil paint cannot be applied with 
success directly to cement or concrete 
surfaces, on account of the alkaline lime 
present in the cement, which is subject 
to prolonged formation in the presence 
of moisture. The action of this alkali 
is to burn up or destroy the oil, causing 
rapid fading of colored paint, chalking 
and scaling off of the material. There- 
fore it is necessary, if a linseed oil paint 
is to be used, that the surface be first 
thoroughly saturated with a neutralizing 
wash that will destroy the alkali action. 
The most approved method is to use a 
solution of zine sulphate made by dis- 
solving sulphate of zinc crystals in water 
in the proportion of 3 lbs. per gal. of 
water. A cement surface treated with 
this wash and allowed to dry can then 
be painted without danger from alkaline 
action and with the assurance that the 
result will be as lasting as if applied to 
a wood surface. Many manufacturers 
now put out cement paints in liquid 
form, ready for use, in white and all 
shades, the vehicle used in these paints 
being alkali-proof and therefore requir- 
ing no treatment of the surface before 
the paint is applied. Paints of this na- 
ture are being used extensively on ce- 
ment and concrete construction with the 
very best results and can be obtained at 
a very reasonable price. 
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In the Architect and Engineer, 
for Oct., 1914, there is an extract 
from a paper on paint protection for 
Portland cement surfaces, by H. A. 
Gardner, Washington, D. C., which 
was read recently before the Am. 
Soc. for Test. Mat. In this article 
Mr. Gardner says that a priming 
coat of 25% zine sulphate solution 
was applied to concrete to neutralize 
any free lime, but it is held that this 
is unnecessary if the surface is dry 
when. painted and is not to be ex- 
posed to the weather. Tests con- 
ducted showed that the amount of 
free lime in thoroughly dry cement 
surfaces does not adversely affect 
high-grade oil paints. They also 
showed that zine sulphate may be 
used with excellent results as a 
primer to neutralize free lime in ce- 
ment surfaces which are to be paint- 
ed. Reference to this article will 
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show the classes of paints which 
were tested in reaching the determi- 
nations recounted in Mr. Gardner’s 
paper. 

The various authorities upon the 
quantity of sulphate of zine are 
therefore found to be as follows: 

(1) Charles MacNichol: “A solu- 
tion of zine sulphate and water, 
equal parts by weight.” 

(2) Jerome Cochran: “A solu- 
tion of zine sulphate and water, 
mixed equal parts by weight.” 

(3) Andre L. Casset: ‘Zine sul- 
phate in about a 1:5 solution.” 

(4) R.°H. Langston: “A solu- 
tion f zine sulphate made by dis- 
solving sulphate of zine erystals in 
water in the proportion of 3 lbs. per 
gal. of water.” 

(5) H. A. Gardner: “Twenty- 
five % zinc sulphate solution.” 


Stueco on Metal Lath—How to Secure 
Good Work’ 


In reply to inquiries on the prob- 
able life of stucco on metal lath and 
proper methods of application, Con- 
cRETE published (Oct., 1915, p. 151) 
a symposium on the subject in the 
form of extracts from letters from 
numerous contractors and engineers. 
Space is not available for reproduc- 
ing the entire matter, but the fol- 
lowing conclusions mere reached 
from the discussions submitted: 


1. The structure on which the 
metal is secured must be exception- 
ally rigid and well braced. Framing 
should be so placed as to allow a 
minimum of shrinkage. Narrow 
sheathing is preferable and best re- 
sults are obtained where it is placed 
diagonally on the studs. 


2. Galvanized lath is best, but 
necessarily more expensive. Im- 
proved paints are being worked out 
that may be satisfactory. Unpainted 
lath is not generally satisfactory, 
owing to its likelihood to become 
badly rusted before it can be cov- 
ered with mortar. 


8. Given a rigid, well braced 
frame, best results are obtained by 


1From Information and Consultation Dept., 
ConcrETE, p. 151, Oct., 1915. Space is not 
available for other discussions published at 
this time 


back-plastering. If sheathing is 
used it should be covered with water- , 
proof paper. Furring (preferably 
metal) should be narrow and should 
allow the entire space between the 
lath and the sheathing to be filled 
with mortar so as to embed the metal 
completely. 


4, Corners must be left free to 
give with temperature movements. 


5. Stucco must be carefully pro- 
portioned, placed and protected ac- 
cording to standard specifications as 
given by the American Concrete In- 
stitute, the Portland Cement Assn., 
the Nat. Lime Mfrs. Assn. or the 
Associated Metal Lath Mfrs. (Cop- 
ies may be obtained free by address- 
ing these organizations.) 


6. Special conditions have much 
to do with the life of stucco, such as 
exposure near salt water and to 
fumes from certain industries. 


SPECIFICATIONS 


The Am. Concrete Institute has 
for a number of years given much 
attention to perfecting stucco, Fol- 
lowing is a summary of its specifi- 
cations: 


PREPARATION OF ORIGINAL SURFACE 


The frame is to be rigidly constructed. 
Sheathing to be from 6” to 8” wide, laid 
diagonally and nailed with two nails at 
each stud. Sheathing to be covered with 
waterproof paper laid horizontally, pap- 
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er to lap well at all joints. 

Furring to be of metal crimped strips 
not less than 144” high, No. 18 ga. gal- 
vanized or equal. Strips to be not more 
than 16” o. c. and over studs. Closer 
spacing to be used on curved surfaces so 
as to hold the lath 14” from the sheath- 
ing. Furring strips to be placed not less 
than 114” nor more than 4” from all 
openings and provided at all vertical 
joints of the lath. 


METAL LATH 


Metal lath shall be woven wire, ex- 
panded or deformed sheet metal. It 
shall be galvanized and no cutting or 
punching shall be done after galvanizing 
except that necessary for erection. 

The metal shall be of such shape that 
when in place plaster applied and forced 
through against the sheathing boards will 
completely embed the metal. 

Lath shall be placed with its stiffest 
axis horizontal and fastened by galvan- 
ized staples not more than 8” apart, 
which shall straddle the furring strips 
and reach to the inside of the sheathing. 
Each sheet shall lav the next one mesh 
or one row of deformations. 

|Editor’s Note: In order to make this 
summary complete, specifications for 
wood lath and masonry are included.] 


WwooD LATH 


Over sheathing paper shall be placed 
vertically 8” 0. c., No. 1 spruce, cedar or 
white pine laths, well nailed. There shall 
be applied over these horizontally the 
same quality laths, spaced 14” apart, 
nailed with galvanized nails at each fur- 
ring strip. 

The lath shall be thoroughly wet with 
a hose, using sufficient force to drive the 
water back of the lath, and time shall 
elapse before applying the mortar suffi- 
cient for the lath to absorb the water. 

Immediately after placing the first 
coat of mortar the surface shall be 
scratched and I-in. mesh chicken wire 
stapled over the mortar with galvanized 


staples. The wire shall be lapped 1’ at 
corners. 
BRICK TILE AND CONCRETE 
Old surfaces shall be thoroughly 


cleaned and joints raked out ¥%”. If 
the surface has been painted or cannot 
be cleaned, metal furring and lath shall 
be applied. 

New surfaces shall have ample rough- 
ness to assure a good bond. Mortar 
joints shall be 34” thick and raked 1,” 
deep. All surfaces shall be thoroughly 

_saturated before applying stucco. 


MATERIALS 


Cement shall meet standard specifica- 
tions. Fine aggregate shall be graded 
from fine to coarse and pass when dry a 
screen having 14-in. holes. It shall be 
clean and free from dust. 

Hydrated lime is to be preferred, but 
when lump lime is used it shall be slaked 
in 21% volumes of water and shall stand 
1 wk. before using. 

When quick lime slaked on the job is 
used, 35 lbs. of lump lime shall be 
allowed to 1 bbl. of cement. Hair or 
fiber shall be first quality cow hair or 
long cocoanut fiber, well combed. 

Coloring matter, if used, shall be a 
mineral which is not affected by lime or 
cement. The water used must be clean 
and free from oil and alkali. 


MIXING 


The ingredients shall be thoroughly 
mixed dry until of even color. Slaked 
lime shall be mixed with water to the 
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consistency of thin cream and added to 
the mix in that form. Dry hydrated lime 
is to be added to the batch before dry 
mixing. 

All materials shall be accurately meas- 
ured, all proportions are stated by vol- 
ume. No more mortar shall be mixed 
than can be used within 1 hr. and no 
mortar is to be retempered. 

Mixing by hand is to be done on a 
tight platform and materials turned un- 
til homogeneous. The mortar shall con- 
tain sufficient water to insure a proper 
bonding and a dense mortar free from 
voids. 

SCRATCH COAT 


The first coat shall be mixed 1 cement, 
21% aggregate and 4 part dry hydrated 
lime. Sufficient hair is added to bind 
the mortar when applied to lath; 3 lbs. 
to 4 lbs. hair per bbl. of cement is about 
right. The scratch coat shall be pushed 
through the lath so as completely to fill 
the space between it and the sheathing 
and all voids around furring and laps. 

When applied to masonry mortar shall 
be forced into all voids of the saturated 
surface. The minimum thickness of the 
scratch coat over the lath shall be 4”. 

Precautions must be taken to prevent 
rapid drying in hot weather and the sur- 
face shall be thoroughly scratched and 
roughened. 

INTERMEDIATE COAT 


The intermediate coat shall consist of 
1 part Portland cement, 3 parts aggre- 
gate and 4 part hydrated lime. This 
coat is applied as stiff as it can be 
worked to secure greater impermeability ; 
it shall be applied over a thoroughly wet 
scratch coat as soon as the scratch coat 
is hard enough to work upon. The 
thickness shall not be greater than %” 
and it shall be well troweled into contact 
with the previous coat. This coat shall 
be properly scratched and_ protected. 
The intermediate coat may be omitted 
over masonry. 


FINISH COAT 


The finish coat shall be mixed with the 
same proportions as the intermediate 
coat. Colors when used are to be thor- 
oughly mixed with the dry material. It 
is desirable to mix enough material dry 
for the entire job at once to secure uni- 
form color. 

The finish coat shall be applied to the 
wetted under coat as soon as practicable. 
It shall be not more than 14” thick over 
the intermediate coat nor more than 3¢” 
thick over a scratch coat. It shall be 
pressed on hard but troweled no more 
than is necessary to secure an even sur- 
face. 

SURFACE FINISH 


Smooth Troweled—The finishing coat 
shall be troweled smooth with a metal 
trowel with as little rubbing as possible. 

Stippled—The finishing coat shall be 
troweled smooth with a metal trowel with 
as little rubbing as possible and ‘then 
shall be lightly patted with a brush of 
broom straw to give an even stippled 
surface. 

Sand Floated—The finishing coat after 
being brought to a smooth, even surface 
shall be rubbed with a circular motion 
of a wood float, with the addition of a 
little sand to slightly roughen the sur- 
face. This floating shall be done when 
the mortar has partially set. 

Sand Sprayed—After the finishing coat 
has been brought to an even surface it 
shall be sprayed by means of a wide, 
Jong fibre brush—a whiskbroom does 
very well—dipped into a creamy mixture 


of equal parts of cement and sand, mixed 
fresh every 30 min. and kept well stirred 
in the bucket by means of the whisk- 
broom or a paddle. This coating shall 
be thrown forcibly against the surface 
to be finished. This treatment shall be 
applied while the finishing coat is still 
moist and before it has attained its final 
Set;4i. e., within) 3 hrs. tol oe bros Lo 
obtain lighter shades add hydrated lime 
of 5% to 15% of the volume of the 
cement. 

Splatter-Dash or Rough-Cast — After 
the finishing coat has been brought to a 
smooth, even surface and before attain- 
ing final set, it shall be uniformly coated 
with a mixture of 1 part cement and 
2 parts of sand thrown forcibiy against 
it to produce a rough surface of uni- 
form texture when viewed from a dis- 
tance of 20’. Special care shall be taken 
to prevent the rapid drying out of this 
finish. 

Pebble Dash—After the finishing coat 
has been brought to a smooth, even sur- 
face and before attaining initial set, 
clean, round pebbles or other material as 
selected, not smaller than 14”, or larger 
than 34”, shall be thrown forcibly against 
the mortar so as to embed themselves in 
the fresh mortar. They shall be dis- 
tributed uniformly over the surface of 
the final coat and may be pushed back 
into the mortar with a clean wood trowel, 
but no rubbing of the surface shall be 
done after the pebbles are embedded. 

Exposed Aggregates — The finishing 
coat shall be composed of an approved 
selected coarse sand, marble dust, gran- 
ite dust, or other special material, in 
the proportions given for finishing coats 
and within 24 hrs. after being applied 


_ and troweled to an even surface, shall 


be scrubbed with a solution of 1 part 
hydro-chloric acid in 4 parts of water 
by volume. After the aggregate parti- 
cles have been uniformly exposed by 
scrubbing, the wall shall be thoroughly 
washed down by spraying with a hose to 
remove all traces of the acid. 

Mortar Colors—When it is required 
that any of the above finishes shall be 
made with colored mortar, not more than 
6% of the weight of Portland cement 
shall be added to the mortar in the form 
of finely ground coloring matter. 


A predetermined weight of color shall 
be added dry to each batch of dry fine 
aggregate before the cement is added. 
The color and fine aggregate shall be 
mixed together and the cement and lime 
mixed in. The whole shall then be thor- 
oughly mixed dry by shoveling from one 
pile to another through a 14-in. mesh 
wire screen until the entire batch is of 
uniform color. Water shall then be 
added to bring the mortar to a proper 
plastering consistency. 


WATERPROOFING 


When a special waterproofing com- 
pound is to be added to mortar for 
stucco work, it shall be added to all 
coats in strict accordance with the speci- 
fications of the manufacturer. 


CURING 


Whatever finish is given the final coat, 
it shall be so protected from rapid dry- - 
ing out that the mortar shall have at 
least 4 das. to cure before drying on 
the surface. The walls shall be fre- 
quently sprayed by means of a hose and 
in dry weather shall be protected by 
burlap or other suitable hangings which 
may be kept wet. 
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What is the difference 
between “cement blocks” 


and concrete stone ? 
This book will tell you 


Concrete 


A Monthly Magazine about all 
kinds of Concrete Construction 


This is not a technical periodical. 


Every month it endeavors to inform 
it readers upon the livest topics that 
have to do with the uses of concrete. 


“Concrete Stone 
Manutacture” 


By Harvey Whipple 


It is written in plain English by an 
editorial staff including seventeen men 
experienced in various departments of 
concrete work—men who have reached 
the top and are taking this method of 
teaching others. 


Why are some concrete block walls 
“blotchy” after a rain? 


Why are some basements with such walls 


5 
The builder who has only occasional always damp! 


need for information about concrete 
construction 


How is it that the common “rock face” 
concrete block is a poor imitation of the 


: h t kind of natural stone? 
The architect who wants to know what Se Se SR enn area 


is being done in the artistic treatment 
of concrete 


Can concrete block actually be made 
waterproof? 


The corporation executive interested Can they be made as strong, for instance, 


in fireproof, sanitary houses for his 
employes 


The products manufacturer who makes 
concrete structural units 


The municipal official, the highway 
commissioner, the dealer in building 
materials, the pipe manufacturer, the 
general contractor, the home owner 


—All these will find this magazine a mine of 
how-to-do-it information 


useful, practical, 
every month. 


Sample Copy 20 cents 
$2.90 per year 


Canadian Postage 50c extra 
Foreign Postage $1.00 extra 


CONCRETE 


New Telegraph Bldg., Detroit, Mich. 


as Bedford limestone? 


These questions that occur to the home owner, the 
builder and the architect are answered in Mr, Whipple's 
book—the only book on this subject published in the last 
ten years. 


i And for the manufacturer of concrete products, or 
the man contemplating entering the business, there’s a 
wealth of definite, authentic data, facts, figures and plans. 
Here are some of the subjects covered: 


How to use colors 
Methods of curing 

Sale of the product 
Selection of equipment Detailed description of 
Manufacturing processes ten successfully operated 
Use of facing materials plants 


Price $1.00 Post Paid 


[ Bound in Blue Leather 
255 pages. 126 Illustrations 


Selection of site 
Analysis of materials 
Layout of plant 


Book Department of CONCRETE 
New Telegraph Bldg., _—_ Detroit 
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Stucco on concrete 


This house is of reinforced concrete construction, surfaced with 
Atlas-White Stucco applied directly on the concrete. This is. the 
most permanent, fireproof and expense-proof type of house that 
can be built. 


Atlas White Stucco 


is a mixture of Atlas-White Portland Cement, hydrated lime and white sand. 
It gives to the home either an attractive marble-like whiteness or charming variety 
of color effects, if color pigments or aggregates are also used. 


To the concrete house Atlas-White Stucco lends beauty. To the frame, brick, 
stone or hollow tile house, it also gives protection from outside fire—from _the 
cold of winter, the heat of summer. 

The stucco house is almost as low as all-wood construction in first cost. Its 
maintenance is negligible because stucco needs no painting, almost no repairing. 


Ask your architect about Atlas-White for the house you want. Also send for 
our illustrated books “Information for Home Builders” and “‘Choosing the Garage,” 
which tell the essentials of good homes and garages and how to get them. 


The Atlas Portland Cement Company 
30 Broad Street, New York Corn Ex. Bank Bldg., Chicago. 


Philadelphia Boston St. Louis Minneapolis Des Moines Dayton 


Concrete house overcoated with Atlas- 
White Stucco, West St. John, N. B.; 
M. Gillies, Architect, Gandy & Alli- 
son, Contractors. 
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Homes of Beauty 
and Permanence in An End- 
less Variety of Designs and Colors Can 


Be Obtained With 


1] HYDRO-STONE p 


HYDRO-STONE homes present a picture of 
beauty and an air of dignity and wealth at an econ- 
omy hitherto undreamed of. 


HYDRO-STONE is equally suited for use in 
Churches, Schools, and in all buildings where a com- 
bination of Permanence, Beauty and Architectural 
Adaptability is demanded. 

HYDRO-STONE is designed for building complete walls 


of buildings. It is not confined to such work as founda- 
tions. 


Send for the two books on HYDRO-STONE sshowing 
some of the high class work done with this material, and describing its method of 
manufacture. These books are of great interest to Architects, Engineers, Con- 
tractors, Builders, Manufacturers of Concrete Products and, in fact, anyone 
interested in building. 


A Business Opportunity 


HYDRO-STONE offers a wonderful business opportunity to those 
desiring to enter into the manufacture of a Superior Building 
Material. Its almost limitless range of uses, and its quality, 
insure a ready sale at a good price. Exclusive manufac- 
turing privileges and Patent Protection eliminate compe- 
tition. The low cost of production of HY DRO-STONE 
makes a good profit sure. 


There is still a great deal of good territory open. 
Write for particulars of our proposition. 


Hydro-Stone Company 


231 Insurance Exchange Bldg., 
Chicago, Illinois 
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The Ideal Roofing 


Concrete is permanent and fireproof. 


Uy 


| le Everybody in your locality who owns a per- 
manent building or ever builds one wants a 
permanent, fireproof, attractive roofing—within 
reach of his purse. 


xe aS Walter Concretile is the only roofing that com- 
A Roof for All Time pletely fulfills all those requirements. 


Absolutely permanent and fireproof—stronger 


A Standard Roofing than any other roofing—and the most attrac- 
° tive roofing on the market. Made in reds, 
in Germany for a greens, buffs and grays. For years a standard 


roofing abroad. 


Quarter Century 


The manufacture of Walter Concretile 
is a wonderfully large and 
profitable opportunity 


for a real business man or group of such men 
in every city, town or country. A large num- 
ber of plants have started this past year and 
have succeeded far beyond expectations. 


If you are at all interested in the 
use and manufacture of Walter Con- 
cretile Roofing, write us today. We 
will gladly help you investigate it 
among those who are using and man- 
ufacturing it. 


WALTER CONCRETE MACHINERY CO. 


Saks Bldg. 


Indianapolis, Ind. 
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Stott’s Residence, Detroit, Mich. Stucco Applied to Hy-Rib Residence of J. B. Book, Jr., Detroit, Mich. Rib Lath Partitions, 
Metal Lath. Ceilings and Furring. 


Kahn Building Products for Concrete Houses 


The ideal construction for residences, which is built at a cost slightly more than wood, con- 
sists of stucco applied on Metal Lath for exterior and plaster on metal lath for interior work. 
Kahn Building Products afford a complete line of products adaptable to this construction as illus- 
trated and described below. 


HY-RIB 


Made in four types and various gauges. Can 
be used for exterior roofs and sidings; and 
on the interior for walls, partitions, floors and 
ceilings. Affords a fireproof construction with 
the added advantage of crackless ceilings. 


7 CHAIR AND 
SPACER, 


FLORETYLES 


An improved reinforced concrete construction 
for all buildings. Permits a light weight floor 
of great rigidity which is at the same time 
both fireproof and soundproof, assures flat 
ceilings of wide span. Rapid and simple in 
erection. Eliminates complicated centering. 
Economical in cost. 


Instead of Three. 


RIB LATH 


In various types and sizes. A strong rigid 
metal lath for plaster and stucco work of all 
kinds. Owing to the stiffness of this lath 
studs may be placed at a greater distance 
apart, thus causing a saving of labor and ma- 
terial. 


AA ty 
Ae : 
EDS buy yy. ry € 
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KAHN PRESSED STEEL 


Standard Kahn Pressed Steel Floor Construction. 


A light weight construction consisting of steel 
joists and studs, used in floors, partitions and 
wails. Used in conjunction with metal lath to 
secure crackless walls and ceilings. A  fire- 
resisting, verminproof construction free from 
deterioration. * 


...Write for Catalogs, Free for the Asking... 


Dept. G-50 


TRUSSED CONCRETE STEEL CO. 


Youngstown, Ohio 


Representatives in Principal Cities 
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Van Guilder Double Wall 
Concrete Houses 


Not Fire Wood 
but Fireproof 


“Built Like a 
Thermos Bottle’ 


Better than 
Brick— Cheap 
as Wood 


The Double Wall 


Concrete is absolutely the best material for all 
housing construction. Permanent, fireproof and 
sanitary. 

The double wall is the best concrete construc- 
tion. It is frost-proof, damp-proof, warmer in 
winter and cooler in summer. 

Van Guilder Double Concrete Wall construc- 
tion is the best—because the air space between 
the solid walls is continuous—and because the 
way of building and finishing the wall brings the 
cost down to that of wood. 


Saves Hundreds of Dollars Form Ex- 

pense :— wo sets of steel forms like that on the 

wheelbarrow were all the form work required on 

that big, palatial home at the bottom. Think of 

the wood forms it would take to build that house. 

Forms Simple and Adjustable To Every 
T 


Building. Design:—No matter what kind of a 


wall angle has to be built, the Van Guilder form 
adjusts to the design perfectly and quickly. 


Cuts Building Time in Half:— The form is 


set, concrete tamped in, the form released at once 
and pushed ahead. The work is very rapid. 


No Lathing or Furring:—On the out- 
side of the wall stucco is applied and be- 
cause of the continuous air space plaster is 
applied directly to the inside wall surface. 
A big saving. 

There are thousands of Van Guilder 
buildings—workmen’s modest cottages, 
costly mansions, apartment houses, factories, 
warehouses, cold storage plants, garages, 
farm buildings, silos, etc. The Van Guilder 
System is the best and most economical 


concrete construction in existence. 


What are you going to build? 


Let our service Depart- 


ment show you how well it will pay you to build the Van 
Guilder way. Write us today. 


Van Guilder Hollow Wall Co. 


19 Wagner Bldg., 


Rochester, N. Y. 
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Do This First! 


Before you build your next concrete house, send for our Catalog. This gives full specifications of 
the mixers that have put thousands of contractors ‘on their feet’ and swelled the profits of thousands 
more. It shows why ““WONDER” Mixers are superior in principle and construction—how they 
mix mortar as well as concrete—why they pay largest dividends on investment. If you really 
investigate, your choice will be— 


CONCRETE FOR PERMANENCE 
WONDER MIXERS 
TO MIX IT 


“The Mixers that 
Make the Money”’ 


If you want small mixer 
investment — great adapt- 
ability—a mixer that you 
can run into a basement 
or lift to an upper story— 
take the WONDER with- 
out Loader—three sizes to 
select from —all can be 
equipped with Auxiliary 
Hoist at small extra cost. 


If you want larger capa- 
city and larger profits, 
take the WONDER with 
Folding Track Loader. 
Loader practically doubles 
capacity and equips you 
for all kinds of work. You 
get high speed, yet longer 
mixing time per batch than 
other mixers at same dis- 
charge interyal—also 
ground level charging — 
the only real low charg- AR FE es 
ing. This is the greatest Ss PATENTS BENDING 
achievement in mixer - 


building. 
Built in Capacities of 5 to 6, 7 to 8 
and 10 to 11 Cu. Ft. Per Batch. 


Profit by the 
Se 


Experience of Others ~— 


No better evidence of WONDER Superiority could be desired than is afforded by the fact that 
many of the largest, engineering and contracting firms in the country are standardizizg-on the - 
WONDER. This, in addition to the endorsement of thousands of individual contractors, indicates 
certainty of satisfaction. You should take advantage of it. The WONDER is Easy to Buy. Ask 


us about it now, while you think of it. 


WATERLOO CEMENT MACH’Y CORP’N, 105 Vinton St., WATERLOO, IOWA 


Mfrs. Mixers, Pavers, Backfillers, Hoists, Pumps and Contractors’ Equipment 


NEW YORK PHILADELPHIA CHICAGO KANSAS CITY SAN FRANCISCO 


CONCRETE HOUSES 


lod Don’t buy a mixer till you’ve taken 


: Dumping 
an all-round look at the mixer Poin 


the majority ure— Jaeger 


The far sighted ‘boss’ takes into his confidence the 
men that do his work and gets them the equipment they 
know will make their work easier and better and make the 
most profit on the job. 


Remember! Jaegers are endorsed by the ‘“‘boys in the 
overalls.’’ That’s a tip worth considering. 


These illustrations show the new 1917 model. The 
Jaeger is improved every year. That’s why it leads. 


Notice a Few of the Features 

Loader ee Ree Ut pees ee Mixer goes “Hi ; e 

i ight t : 

Practically all steel “construction. This elimi old on a Minute- 
k k i ] 

pais reakage an makes the mixer a lot JUST A WORD! 


The hoist is out of the way so the engine is 
accessible from every side. 
The drum is set out at one side of the frame 
so there is an easy, clean discharge in a wheel- 
barrow or form. 

The power plant is an engine that is depend- 


GC able and simple. It will give you the same 
Being Loaded complete satisfaction it is giving thousands 
‘ of others. 


The trucks are standard wagon gauge. And 
see how simple the mixer is. 


Get a Jaeger this year. We guarantee vou 
complete satisfaction. Send for the complete 
Jaeger catalog. 


Jaeger Machine Co. 


214 W. Rich St. 
Columbus, Ohio 


“‘Always Ask 
the Man Who 
Rans One-- 
He Knows’’ 
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The mixer that mixes 
everything that has to be mixed 
on a house building job 


' Blystone 


for 
Concrete, Mortar, 
Plaster 


The Blystone Reverse 
Spiral Shovel System Open Drum __, ¥2t" mix is right out in sight— 


eliminating excuse for guesswork 


of Mixing Ts The Most as to the mix consistency. How easy it is to keep this drum 


clean. 
Thorough In Existence 


: The Blystone Reverse Spiral 
Only Perfect Mix Shovel System plunges six steel 


shovels down into the mass. They stir, shovel and trowel it 
from one end of the drum to the other 40 times a minute, The 
only perfect concrete mix. 


° oe The simplest mixer made. When 
Simp licity you use a Blystone you will be sur- 
prised how many mixer parts you’ve been used to that are 
really unnecessary. 


*1° The only wearing parts in a 
Durability Blystone are the six shovel blades. 


These are adjustable to take up wear and can be renewed every 
few years if necessary—at little cost. A user said: “It seems 
this mixer can’t be worn out.” 


When you throw on the clutch 
No Wasted Power of the Blystone automatic dis- 


charge, power equal to perhaps half an average man’s strength 
dumps the mixer. The rest of your power is applied to the 
shovel shaft—that is, to the mixing. 


° No other mixer will do so many 
Four Purpose Mixer things efficiently. Concrete (out- 
door contracting and products plants)—plaster, mortar and 
dry mixing. Everything that needs to be mixed on a job a 


Blystone will mix. 


Let us send you our catalog showing the 
complete Blystone line. Write today. 


Blystone Manufacturing Co. 


Blystone on Skids for Products Plants Venango Ave. Cambridge Springs, Pa. 


Blystone is Made in Four Sizes—3, 5, 7 and 9 Cu. Ft. Capacity 
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